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HOUSE BILL NO. 481 HD1 

RELATING TO INVASIVE SPECIES 
   
Chairperson Luke and Members of the Committees: 
 

Thank you for the opportunity to testify on House Bill No. 481 HD1.  This bill 
mandates the Department of Agriculture to establish a little fire ant (LFA) Pesticide 
Treatment Coupon Pilot Project and site map, and requires a report to be submitted to 
the Legislature prior to the 2018 Regular Session.  The Department offers comments on 
this measure. 

 
The Department understands the harmful and invasive nature of LFA.  As such, 

the Department has provided support to Hawaii County for a pilot program to combat 
LFA beginning with Hawaii County parks.  The Department has also continually 
provided funding and support for the Hawaii Ant Lab, an organization that has been on 
the forefront in the fight against LFA and has created new and innovative methods to 
treat and eradicate LFA infestations.  Furthermore, it is our understanding that the 
Hawaii Ant Lab is currently working on a map of known LFA infestations throughout the 
Big Island and further resources for the Hawaii Ant Lab could help them to finish this 
project and disseminate that information.  The Hawaii County also has a similar voucher 
program to assist homeowners with education and access to affordable treatments.   

 
The Department would like to note that the measure highlights the Department’s 

“little fire ant program,” when in fact no such formal program exists.  The Department 
maintains duties and responsibilities within its Plant Industry Division to address pests 
such as the Little Fire Ant.          

 
In regards to the coupon pilot project, the Department is concerned about the 

resources that would be required to monitor such a program.  It would be very difficult 
for the Department, with its given resources, to verify and monitor if the pesticides were 



 
 
 
being used for the purpose of controlling LFA or for other purposes.  Additional 
resources would be needed to carry out the scope identified in this measure. 

 
Thank you for the opportunity to testify on this measure. 
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FINANCE 
 

Friday, February 24, 2017 
12:30 PM 

State Capitol, Conference Room 308 
 

In consideration of 
HOUSE BILL 481, HOUSE DRAFT 1 
RELATING TO INVASIVE SPECIES 

 
House Bill 481, House Draft 1 proposes to require the Department of Agriculture (DOA) to 
establish a pilot pesticide treatment coupon project and little fire ant site map for the County of 
Hawaii. The Department of Land and Natural Resources (Department) supports this 
initiative, as long as it does not replace our priorities requested in the Executive Budget. 
 
The Department is the administrative host of the Hawaii Invasive Species Council, which in 
Fiscal Year 2017 funded a similar project with the County of Hawaii. The Department notes that 
the Program described by this measure would provide homeowner assistance in temporarily 
decreasing the presence of ants on private land, but that it is not a long-term control or 
eradication strategy. The Department supports this measure, provided that its passage does not 
impact long-term control and eradication projects managed by DOA or the Hawaii Ant Lab (a 
project of the University of Hawaii).  
 
Thank you for the opportunity to comment on this measure. 
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SUSAN L.K. LEE LOY
Q5 Aupuni Street, Hilo, Hawaii 96720

The Honorable Sylvia Luke, Chair
And members of the Committee on Finance

February 23, 2017

Dear Chair Luke and Honorable Committee Members,

Thank you for the opportunity to provide testimony in strong support of House Bill 481, HD 1.
Yesterday, February 22, the Hawaii County Council voted to pass the attached resolution in full
support of this bill and its companion.

The pilot pesticide treatment coupon project is a welcome effort that will slow the spread of this
disastrous invasive species. On behalfof the residents of Hawai‘i County, I ask for your support.

Aloha Piha,

gst ' - .

‘o v ember, 5
_‘_ 1

Hawai '1' County Is an Equal Opportunity Provider And Employer
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COUNTY OF HAWAII STATE OF HAWAII

RESOLUTION NO.       
61 17

DRAFT 2)

A RESOLUTION URGING THE HAWAII STATE LEGISLATURE TO APPROVE

SENATE BILL NO. 656 AND HOUSE BILL NO. 481 TO ADDRESS THE THREAT OF

THE LITTLE FIRE ANT.

WHEREAS, the continued spread of the invasive species known as the Little Fire Ant

LFA) threatens native biodiversity, alters tropical ecosystems, impairs human health, impedes
tourism, diminishes agricultural productivity, mars horticulture sales, and blinds pets; and

WHEREAS, Senate Bill No. 656 and House Bill No. 481 in the 2017 session of the

Legislature will fund a project administered by the Hawai` i Department of Agriculture to address
the spread of LFA; and

WHEREAS, a December 2016 article published in the Proceedings of the Hawaiian

Entomological Society (" Exhibit A") chronicles how LFA has become established on Hawai` i

Island, and how periodic infestations have been addressed on Kaua` i, O` ahu, and Maui; and

WHEREAS, LFA concentrations can reach 20,000 per square meter, or nearly 1, 900 per
square foot; and

WHEREAS, a March 2015 article published in the academic journal " Ecological

Economics" (" Exhibit B") models the growth and spread of LFA on Hawai` i Island and

estimates that an increase of$ 8 million to manage the ant during the next two to three years
would save $ 5. 496 billion in reduced control costs, $ 538 million in economic damages, 2. 161

billion human sting incidents, and 762 million pet sting incidents over the next 35 years; and

WHEREAS, the " Ecological Economics" article states that" In the next 35 years the cost

of Little Fire Ant under current management will balloon to $6. 1 billion. With efforts to suppress

Little Fire Ant populations, under least cost management, net costs drop to $ 51 million, a

substantial savings to the local economy"; and

WHEREAS, Hawai` i County has continued treating sites infested with LFA at County
parks for the benefit of residents and visitors; and

WHEREAS, Hawai` i County' s efforts have been funded by the Hawai` i Department of
Agriculture, the Hawai`i Tourism Authority, and the Hawai`i Invasive Species Council; and

WHEREAS, Hawai` i County continues to seek support to continue funding LFA control
operations; and

WHEREAS, the " Proceedings of the Hawaiian Entomological Society" article proves
that multi- agency collaboration and funding are crucial for a biosecurity plan to contain the
spread of LFA throughout the State; and
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WHEREAS, the Hawai` i Department of Agriculture' s project includes the distribution of

coupons for pesticide treatment and a mapping of all LFA sites in the County of Hawai` i; now,
therefore,

BE IT RESOLVED BY THE COUNCIL OF THE COUNTY OF HAWAII that the

House and Senate are urged to approve Senate Bill No. 656 and House Bill No. 481 to address

the threat of the Little Fire Ant in Hawai` i.

BE IT FINALLY RESOLVED that the County Clerk shall transmit a copy of this
resolution to the Honorable Governor David Y. Ige, the Honorable Senate President Ronald D.

Kouchi, the Honorable Speaker Joseph M. Souki, the Honorable Senator Jill N. Tokuda, the

Honorable Senator Donovan M. Dela Cruz, the Honorable Senator Mike Gabbard, the Honorable

Senator Gil Riviere, the Honorable Representative Sylvia Luke, the Honorable Representative

Ty J. K. Cullen, the Honorable Representative Chris Lee, the Honorable Representative Nicole
Lowen, the Honorable Representative Richard P. Creagan, and the Honorable Representative

Lynn DeCoite.

Dated at Hawai` i, this day of 20     .
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The History of Little Fire Ant Wasmannia auropunctata Roger
in the Hawaiian Islands:

Spread, Control, and Local Eradication

Casper Vanderwoude', Michelle Montgomery, Heather Forester,
Ersel Hensley, and Michael K. Adachi

Hawaii Ant Lab, Pacific Cooperative Studies Unit, University of Hawaii at Manoa,
16 E. Lanikaula St Hilo, Hawaii. ' Corresponding author: casperv@hawaii. edu

Abstract. The islands of Hawaii have been the battleground for successive" inva-
sion waves" by exotic ants for over a century. The arrival of Pheidole megacephala
Fabricius)( the big headed ant) in the late nineteenth century, was followed in 1939

by Linepithema humile( Mayr)( the Argentine ant) and Anoplolepis gracilipes( fr.
Smith), (the longlegged Ant) in 1953. The most recent arrival is the little fire ant
Wasmannia auropunctata Roger) which was first recorded in 1999. This paper

chronicles the subsequent spread of W. auropunctata through the Hawaiian archi-
pelago. Initially introduced and spread via the import and sale of nursery plants,
W. auropunctata is now well- established on the island of Hawaii. Ubiquitous on
the windward side of Hawaii island, W. auropunctata are now being transported
not only via nursery plants but also via non-agricultural products. The prevention,
detection and response to W. auropunctata introductions is addressed by infor-
mal and ad hoc partnerships between a number of agencies, each contributing to

preventing and reducing spread of this species. The draft Hawaii Inter-Agency
Biosecurity Plan recognizes and strengthens these partnerships and will contribute
positively to Hawaii' s biosecurity system.

Key words: invasive ants, Hawaii, Wasmannia auropunctata, biosecurity, biologi-
cal invasions, Pacific, little fire ant
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Introduction
Native ants are thought to be naturally

absent from the islands of the eastern
Pacific, including those of the Hawaiian
archipelago (Wilson and Taylor 1967). All
ant species currently recorded in Hawaii
are widespread cosmopolitan tramp spe-
cies that have been introduced by human
travel and commerce (Krushelnycky et al.
2005). The biota of Hawaii has evolved in
the complete or nearly complete absence
of ants, which most likely resulted in an
ecological predisposition to invasions by
exotic ant species along with increased
impacts such invasions may cause (Reimer

et al. 1990). The number of new ant species
has accumulated steadily over time to 47
(Krushelnycky et al. 2005), with the cur-
rent number of species a little higher due
mostly to taxonomic revisions.

Of these, four ant species are especially
noteworthy due to their ecological and
economic impacts worldwide, featur-
ing prominently in the IUCN list of the
world’s worst invasive species (Lowe et
al. 2000). The bigheaded ant (Pheidole
megacephala (Fabricius)) was first re-
corded in Hawaii as early as 1879 (Smith
1879), at which time it was already well
established. In the years that followed,



EXHIBIT A

40
VANDERWOUDE ET AL.

entomologists lamented the dearth of na-    between 1999 and 2016 and discuss likely

tive Coleoptera wherever P. megacephala introduction pathways.

had become established ( Perkins 1913).
Their association with mealybugs and Methods and Materials

other common plant pests caused crop We used published and unpublished

losses, especially in pineapple( Beardsley literature as well as personal commu-

et al. 1982, Jahn and Beardsley 1994). In nications and observations from others

the 1939, the Argentine ant( Linepithema involved with the response to this intro-

humile ( Mayr)) was detected on the is-    duction to document the spread of W.

land of Oahu( Zimmerman 1940, Reimer auropunctata from the date of the initial

1994). Primarily considered a nuisance detection to the present( 2016).

species, Argentine ants spread quickly

to the neighboring islands. The ensuing History of Introduction
battle for territory between L. humile and Spread

and P. megacephala saw the new invader The state of Hawaii is located in the

restricted to higher elevation habitats central Pacific Ocean, approximately

where it caused considerable impacts to between longitudes 154- 160° west, and

native ecosystems ( Medeiros et al. 1986,    latitudes 19- 22° north. It is made up of

Cole 1992, Krushelnycky and Gillespie eight separate islands, of which, six are

2008). In 1953, a new invader, Anoplolepis accessible by the general public: Hawaii,
gracilipes (fr. Smith) ( the longlegged ant,    Oahu, Maui, Kauai, Molokai, and Lanai.

also known as the yellow crazy ant) ar-    Since the initial discovery in 1999, W.

rived at the US Naval base, Pearl Harbor auropunctata has become established on

Clagg 1953). A shade- tolerant species,    the four most populous islands ( Oahu,

A. gracilipes thrived in shaded lowland Hawaii, Maui, and Kauai). The spread, to

environments, preying on birds and in-    and within, each island, is detailed below.

vertebrates ( Gillespie and Reimer 1993).       Hawaii island. In 1999, Conant and

Capable of episodic population explosions,    Hirayama ( 2000) reported the presence

A. gracilipes forms dense super-colonies of W. auropunctata at 13 locations in the

that drive out other fauna and at some South Hilo district on the island of Hawaii

locations, can cause the collapse of plant    ( the Big Island). Initially, W.auropunctata
communities (O' Dowd et al. 2003).   was observed on three infested proper-

In 1999, the little fire ant ( Wasman-    ties in Hawaiian Paradise Park south of

nia auropunctata Roger) was detected Hilo. Soon thereafter, additional infested

on the island of Hawaii ( Conant and locations were discovered at Kapoho

Hirayama 2000). This ant species has a and Paipaikou. Most infested locations

native range that includes South America were commercial nurseries or agricul-

and the Caribbean ( Wetterer and Porter tural properties that had recently planted

2003), but has invaded many Pacific windbreaks of Caryota sp. ( fish- tail

islands, West Africa, Australia, Florida,    palm) ( P. Conant pers. corn). Subsequent

and Israel ( Wetterer 2013). Genetic corn-    public outreach, e. g. Gruner ( 2000), and
parisons with material from native and surveys revealed that W. auropunctata

introduced locations suggest Florida is the infestations were more widespread than

putative source of the Hawaii introduction first estimated, likely spread through the

Mikheyev and Mueller 2007, Foucaud et sale and movements of infested potted

al. 2010). Here, we describe the spread of plants. Despite this challenge and a lack

this species through the Hawaiian islands of resources, the Hawaii Department of
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entomologists lamented the dearth of na-
tive Coleoptera wherever P. megacephala
had become established (Perkins 1913).
Their association with mealybugs and
other common plant pests caused crop
losses, especially in pineapple (Beardsley
et al. 1982, Jahn and Beardsley 1994). In
the 1939, the Argentine ant (Linepithema
humile (Mayr)) was detected on the is-
land of Oahu (Zimmerman 1940, Reimer
1994). Primarily considered a nuisance
species, Argentine ants spread quickly
to the neighboring islands. The ensuing
battle for territory between L. humile
and P. megacephala saw the new invader
restricted to higher elevation habitats
where it caused considerable impacts to
native ecosystems (Medeiros et al. 1986,
Cole 1992, Krushelnycky and Gillespie
2008). In 1953, a new invader, Anoplolepis
gracilipes (fr. Smith) (the longlegged ant,
also known as the yellow crazy ant) ar-
rived at the US Naval base, Pearl Harbor
(Clagg 1953). A shade-tolerant species,
A. gracilipes thrived in shaded lowland
environments, preying on birds and in-
vertebrates (Gillespie and Reimer 1993).
Capable of episodic population explosions,
A. gracilipes forms dense super-colonies
that drive out other fauna and at some
locations, can cause the collapse of plant
communities (O’Dowd et al. 2003).

In 1999, the little fire ant (Wasman-
nia auropunctata Roger) was detected
on the island of Hawaii (Conant and
Hirayama 2000). This ant species has a
native range that includes South America
and the Caribbean (Wetterer and Porter
2003), but has invaded many Pacific
islands, West Africa, Australia, Florida,
and Israel (Wetterer 2013). Genetic com-
parisons with material from native and
introduced locations suggest Florida is the
putative source of the Hawaii introduction
(Mikheyev and Mueller 2007, Foucaud et
al. 2010). Here, we describe the spread of
this species through the Hawaiian islands

VANDERWOUDE El‘ AL.

between 1999 and 2016 and discuss likely
introduction pathways.

Methods and Materials
We used published and unpublished

literature as well as personal commu-
nications and observations from others
involved with the response to this intro-
duction to document the spread of W.
auropunctata from the date of the initial
detection to the present (2016).

History of Introduction
and Spread

The state of Hawaii is located in the
central Pacific Ocean, approximately
between longitudes l54—l60° west, and
latitudes 19—22° north. It is made up of
eight separate islands, of which, six are
accessible by the general public: Hawaii,
Oahu, Maui, Kauai, Molokai, and Lanai.
Since the initial discovery in 1999, W.
auropunctata has become established on
the four most populous islands (Oahu,
Hawaii, Maui, and Kauai). The spread, to
and within, each island, is detailed below.

Hawaii island. In 1999, Conant and
Hirayama (2000) reported the presence
of W. auropunctata at 13 locations in the
South Hilo district on the island of Hawaii
(the Big Island). Initially, W. auropunctata
was observed on three infested proper-
ties in Hawaiian Paradise Park south of
Hilo. Soon thereafter, additional infested
locations were discovered at Kapoho
and Paipaikou. Most infested locations
were commercial nurseries or agricul-
tural properties that had recently planted
windbreaks of Caryota sp. (fish-tail
palm) (P. Conant pers. com). Subsequent
public outreach, e.g. Gruner (2000), and
surveys revealed that W. auropunctata
infestations were more widespread than
first estimated, likely spread through the
sale and movements of infested potted
plants. Despite this challenge and a lack
of resources, the Hawaii Department of
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Figure 1. Number of known locations infested with Wasmannia auropunctata on Ha-
waii island between 1999 and 2007. Data sourced from Conant and Hirayama( 2000);
Motoki et al. ( Motoki et al. 2013), P. Conant ( pers. corn.) and informal reports from

Hawaii Department of Agriculture.

Agriculture ( HDOA) responded by treat-    et al. 2010). New infestations continued to

ing all known infested properties with be detected beyond the original Kalapana-

baits. Between 1999 and 2007, the number Laupahoehoe area and now include most

of separate known infestations increased of the west side of Hawaii island, Waipio

from an initial 3 properties to 56 by 2007 Valley, Hawi, Kapaau, Holualoa, Naalehu,
Figure 1). These properties were scat-    Captain Cook, and Waimea. In districts

tered between Kalapana (30 miles SE of with lower rainfall, W. auropunctata are

Hilo) and Laupahoehoe (25 miles NW of limited to favorable microclimates near

Hilo) (Figure 2) spanning some 55 miles homes and other structures that feature

to an elevation of 1, 500 ft a. s.!.. However,    artificial landscaping and irrigation (CV.
the actual number of infested properties pers. obs.). This concurs with the observa-

within these boundaries was probably tions of Vonshak in Israel ( Vonshak et al.

much higher( P. Conant, pers. corn) as the 2010). By end 2010, the estimated number
number of known sites was a reflection of of infested properties island- wide had

survey effort, increasing levels of public exceeded 4,500, growing to an estimated

awareness and actual spread.   6,400 by end 2012( Lee et al. 2015). Figure
The widespread and mostly unknown 3 shows areas on Hawaii island currently

distribution of W. auropunctata, along infested with W. auropunctata.

with an inability to treat colonies estab-       Kauai. At about the same time as the

lished in the tree canopy ( Souza et al.    initial detection ( October 1999), plants

2008), resulted in the continued spread of from an infested nursery on Hawaii had
this species. By early 2010, W. auropunc-    been shipped to the island of Kauai. These

tata had spread to several locations on the plants were infested with W. auropunc-

west coast of Hawaii island( Vanderwoude tata colonies. The plants and adjacent
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Figure 1. Number of known locations infested with Wasmannia auropunctata on Ha-
waii island between 1999 and 2007. Data sourced from Conant and Hirayama (2000);
Motoki et al. (Motoki et al. 2013), P. Conant (pers. com.) and informal reports from
Hawaii Department of Agriculture.

Agriculture (HDOA) responded by treat-
ing all known infested properties with
baits. Between 1999 and 2007, the number
of separate known infestations increased
from an initial 3 properties to 56 by 2007
(Figure 1). These properties were scat-
tered between Kalapana (30 miles SE of
Hilo) and Laupahoehoe (25 miles NW of
Hilo) (Figure 2) spanning some 55 miles
to an elevation of 1,500 ft a.s.l.. However,
the actual number of infested properties
within these boundaries was probably
much higher (P. Conant, pers. com) as the
number of known sites was a reflection of
survey effort, increasing levels of public
awareness and actual spread.

The widespread and mostly unknown
distribution of W. auropunctata, along
with an inability to treat colonies estab-
lished in the tree canopy (Souza et al.
2008), resulted in the continued spread of
this species. By early 2010, W. auropunc-
tata had spread to several locations on the
west coast of Hawaii island (Vanderwoude

et al. 2010). New infestations continued to
be detected beyond the original Kalapana-
Laupahoehoe area and now include most
of the west side of Hawaii island, Waipio
Valley, Hawi, Kapaau, Holualoa, Naalehu,
Captain Cook, and Waimea. In districts
with lower rainfall, W. auropunctata are
limited to favorable microclimates near
homes and other structures that feature
artificial landscaping and irrigation (C.V.
pers. obs.). This concurs with the observa-
tions of Vonshak in Israel (Vonshak et al.
2010). By end 2010, the estimated number
of infested properties island-wide had
exceeded 4,500, growing to an estimated
6,400 by end 2012 (Lee et al. 2015). Figure
3 shows areas on Hawaii island currently
infested with W. auropunctata.

Kauai. At about the same time as the
initial detection (October 1999), plants
from an infested nursery on Hawaii had
been shipped to the island of Kauai. These
plants were infested with W. auropunc-
tata colonies. The plants and adjacent
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areas were immediately treated with acres and had encroached onto an adjoining

baits to prevent further spread within property( see Figure 4).The site was treated
Kauai( Conant and Hirayama 2000). This with granular baits followed by ad hoc
infestation was assumed eradicated. How-    retreatment and periodic surveys through

ever, W.auropunctata were recorded in a to 2012. During these years, the infestation
follow-up survey at the site four years later spread mostly westwards eventually span-

in September 2003 ( Null and Gundersen ping 12 acres and extending down a steep
2007). The infestation now covered five escarpment to Kalihiwai beach.
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Figure 2. Location of properties infested with Wasmannia auropunctata in January
2007 prepared by Hawaii Department of Agriculture.

areas were immediately treated with
baits to prevent further spread within
Kauai (Conant and Hirayama 2000). This
infestation was assumed How-
ever, W. auropunctata were recorded in a
follow-up survey at the site fouryears later
in September 2003 (Null and Gnndersen
2007). The infestation now covered five

acresand lndencroachedontoanadjoining
pr0perty(seeFigure4).Thesitewastreated
with ‘granular baits followed by ad hoc
retreatmeut and periodic surveys through
to2i012.During these years,tlie infestation
spread mostly westwards eventually span-
nitrg 12 acres and extending down a steep
escarpment to Kalihi-wai beach.
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Figure 4. Map of Kauai showing location infested by Wasmannia auropuntata (2012).
Currently this site is putatively ant free.
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Figure 5. Locations of all known sites on Maui infested with Wasmannia auropunctata.

In late 2012, a second eradication at-    resident reported receiving painful stings

tempt was implemented. At this time, the from small ants on her property. Samples
critical issues of bait efficacy( Hara 2013,    of these ants were submitted to the HDOA

Hara et al. 2014, Montgomery et al. 2015)    entomologist who confirmed it was Was-

and arboreal treatment( Vanderwoude and manilla auropunctata. An inter-agency

Nadeau 2009) had been largely resolved.    taskforce was established, consisting of

Due to the complexity of the site and staff from the County of Maui, Maui

regulatory issues, this attempt was divided Invasive Species Committee ( MISC),

into two phases: initially focusing on the HDOA, US Geological Survey, Univer-

readily accessible areas and later address-    sity of Hawaii, and the Hawaii Ant Lab
ing the escarpment and taller vegetation.    ( Hawaii Department of Agriculture 2009,

To date ( late 2016), results are encourag-    Vanderwoude et al. 2010). Together they

lug. The entire site is putatively free of W.    formulated an eradication plan which in-

atiropunctata with only a single known eluded treatment, outreach and delimiting

active colony detected beneath a taller elements ( Vanderwoude et al. 2010). The

tree. Monitoring of this site and treatment ants were restricted to a single property

of the known small colony continues, and an island- wide delimiting survey of
Maui. Wasmannia auropunctam have probable high-risk sites did not find addi-

been detected multiple times on the is-    tional infestations. The Waihee infestation

land of Maui ( Figure 5). The first LFA was officially eradicated in April 2014.
infestation detected on Maui was located In December 2013, a Maui resident,

in Waihee. immediately west of the main alerted by various outreach programs i m-

city of Kahului, in September 2009. A plemented by MISC, found W. auropunc-
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Figure 5. Locations of all known sites on Maui infested with Wasmannia auropunctata

In late 2012, a second eradication at-
tempt was implemented. At this time, the
critical issues of bait efficacy (Hara 2013,
Hara et al. 2014, Montgomery et al. 2015)
and arboreal treatment (Vanderwoude and
Nadeau 2009) had been largely resolved.
Due to the complexity of the site and
regulatory issues, this attempt was divided
into two phases: initially focusing on the
readily accessible areas and later address-
ing the escarpment and taller vegetation.
To date (late 2016), results are encourag-
ing. The entire site is putatively free of W.
auropunctata with only a single known
active colony detected beneath a taller
tree. Monitoring of this site and treatment
of the known small colony continues.

Maui. Wasmannia auropunctata have
been detected multiple times on the is-
land of Maui (Figure 5). The first LFA
infestation detected on Maui was located
in Waihee, immediately west of the main
city of Kahului, in September 2009. A

resident reported receiving painful stings
from small ants on her property. Samples
of these ants were submitted to the HDOA
entomologist who confirmed it was Was-
mannia auropunctata. An inter-agency
taskforce was established, consisting of
staff from the County of Maui, Maui
Invasive Species Committee (MISC),
HDOA, US Geological Survey, Univer-
sity of Hawaii, and the Hawaii Ant Lab
(Hawaii Department of Agriculture 2009,
Vanderwoude et al. 2010). Together they
formulated an eradication plan which in-
cluded treatment, outreach and delimiting
elements (Vanderwoude et al. 2010). The
ants were restricted to a single property
and an island-wide delimiting survey of
probable high-risk sites did not find addi-
tional infestations. The Waihee infestation
was officially eradicated in April 2014.

In December 2013, a Maui resident,
alerted by various outreach programs im-
plemented by MISC, found W. auropunc-

~
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tata on a hapuu log ( Cibotium sp., a tree to allow treatment staff access. This re-

fern) purchased from a local landscaping suited in the HDOA taking the unusual
supplier. The discovery prompted a larger step of obtaining a court order ( Hawaii
investigation by HDOA who discovered Department of Agriculture 2016), and later

that several shipments of hapuu logs, origi-    declaring a quarantine on the property
nating from the Big Island, were infested in order allow the eradication program

Hawaii Department of Agriculture 2013).    to continue at this site. The delays to

These shipments and subsequent distribu-    treatment activities have allowed W. au-

tion to retailers were located and inspected ropunctata to recover and spread further

by quarantine officers. A number of into this property, necessitating additional
these also had W. auropunctata. These treatment effort.

were either destroyed or treated in situ.       The site at Waihee, which had been

Two additional nascent infestations were ant-free since 2010, was surveyed repeat-

found in south Maui ( Wailea area) during edly between 2010 and 2014. In 2016
the first half of 2014 and these have been another survey was conducted at this site.
eradicated by HDOA and MISC.       W. auropunctata were again detected in an

In September 2014, MISC field workers area immediately adjacent to the original
were stung by small ants while conduct-    treatment area. It is possible that some

ing other activities in Nahiku( near Hana,    infested plant trimmings may have been
Maui). These ants were later identified as moved there before the original detection

LFA and subsequent surveys found high in 2009. Only spanning an acre or so, this
density LFA in challenging rainforest ter-    site is now being treated again to ensure
rain on both sides of the Hana Highway,    no live ants remain.

extending 11/2 miles along a drainage to Oahu. The detection of infested ship-
the ocean. Four properties were involved.    ments of hapuu in Maui prompted HDOA

The infestation appeared to have spread to investigate other shipments from the

downstream from an initial upstream same supplier destined for Oahu and

establishment point to the ocean. The Lanai. Some of these were also infested,

speed at which W. auropunctata spread and as a result, HDOA staff systematically
downstream was substantially faster than surveyed the retail stores that received

normal lateral spread, most likely facili-    these items. Several of these retail stores

tated by the movement of infested debris also had become infested, and these were

during periodic flooding events. Due to systematically treated by HDOA staff
the challenging nature of this infestation,    ( Hawaii Department of Agriculture 2013).

agencies collaborating on the response The increased publicity surrounding
HAL, HDOA, Maui County and MISC)    the infested hapuu led to the discovery

formulated a containment and aggressive of two well- established infestations on

control plan, first removing LFA from Oahu, each covering approximately five
locations from which it would be likely to acres ( Figure 6). One of these was lo-

spread, then to later assess the possibilities cated in abandoned agricultural land in

for a more comprehensive approach. This Waimanalo and another in a suburban

plan is ongoing.     area of Mililani. Eradication plans were

Another LFA discovery was made developed for each site and baits were

in Huelo in January 2015. An eradica-    applied repeatedly to both sites over the
tion plan has been developed and partly course of one year. One year after the last

implemented. Activities at this site were treatment was applied ( 2016), both sites

hampered by the refusal of one resident are putatively free of LFA.
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tata on a hapuu log (Cibotium sp., a tree
fern) purchased from a local landscaping
supplier. The discovery prompted a larger
investigation by HDOA who discovered
that several shipments of hapuu logs, origi-
nating from the Big Island, were infested
(Hawaii Department of Agriculture 2013).
These shipments and subsequent distribu-
tion to retailers were located and inspected
by quarantine officers. A number of
these also had W. auropunctata. These
were either destroyed or treated in situ.
Two additional nascent infestations were
found in south Maui (Wailea area) during
the first half of 2014 and these have been
eradicated by HDOA and MISC.

In September 2014, MISC field workers
were stung by small ants while conduct-
ing other activities in Nahiku (near Hana,
Maui). These ants were later identified as
LFA and subsequent surveys found high
density LFA in challenging rainforest ter-
rain on both sides of the Hana Highway,
extending ll/2 miles along a drainage to
the ocean. Four properties were involved.
The infestation appeared to have spread
downstream from an initial upstream
establishment point to the ocean. The
speed at which W. auropunctata spread
downstream was substantially faster than
normal lateral spread, most likely facili-
tated by the movement of infested debris
during periodic flooding events. Due to
the challenging nature of this infestation,
agencies collaborating on the response
(HAL, HDOA, Maui County and MISC)
formulated a containment and aggressive
control plan, first removing LFA from
locations from which it would be likely to
spread, then to later assess the possibilities
for a more comprehensive approach. This
plan is ongoing.

Another LFA discovery was made
in Huelo in January 2015. An eradica-
tion plan has been developed and partly
implemented. Activities at this site were
hampered by the refusal of one resident

to allow treatment staff access. This re-
sulted in the HDOA taking the unusual
step of obtaining a court order (Hawaii
Department of Agriculture 2016), and later
declaring a quarantine on the property
in order allow the eradication program
to continue at this site. The delays to
treatment activities have allowed W. au-
ropunctata to recover and spread further
into this property, necessitating additional
treatment effort.

The site at Waihee, which had been
ant-free since 2010, was surveyed repeat-
edly between 2010 and 2014. In 2016
another survey was conducted at this site.
W. auropunctata were again detected in an
area immediately adjacent to the original
treatment area. It is possible that some
infested plant trimmings may have been
moved there before the original detection
in 2009. Only spanning an acre or so, this
site is now being treated again to ensure
no live ants remain.

Oahu. The detection of infested ship-
ments of hapuu in Maui prompted HDOA
to investigate other shipments from the
same supplier destined for Oahu and
Lanai. Some of these were also infested,
and as a result, HDOA staff systematically
surveyed the retail stores that received
these items. Several of these retail stores
also had become infested, and these were
systematically treated by HDOA staff
(Hawaii Department of Agriculture 2013).

The increased publicity surrounding
the infested hapuu led to the discovery
of two well-established infestations on
Oahu, each covering approximately five
acres (Figure 6). One of these was lo-
cated in abandoned agricultural land in
Waimanalo and another in a suburban
area of Mililani. Eradication plans were
developed for each site and baits were
applied repeatedly to both sites over the
course of one year. One year after the last
treatment was applied (2016), both sites
are putatively free of LFA.
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Figure 6. Locations of known sites on Oahu infested with Wasmannia auropunctata.

currently the infestation in Mililani and the original infestation in Waimanalo are
putatively ant-free)

The movement of W. auropunctata to Discussion

Maui and Oahu identified critical gaps in The worldwide spread of invasive ants

the biosecurity system. On Oahu, these began at least as early as the
16th

century

gaps were addressed by implementing an    ( Gotzek et al. 2015). By the beginning of
ongoing island- wide survey of high- risk the

20th century, the ecological impacts
entry sites that began in January 2015 and caused by these invasions were becom-
continues to the present. This program ing apparent as entomologists lamented
was designed to complement existing the paucity of other invertebrate fauna
regulation and inspection systems, with in locations invaded by ant species such
a goal to detect and eradicate infestations as Pheidole megacephala ( Tryon 1912,

while small. During the past two years,    Perkins 1913). These invasions are widely
this program has detected 16 nascent regarded as a consequence of human com-

infestations at Oahu nurseries which were merce ( Wilson and Taylor 1967, Passera

systematically treated. In late 2016 a large,    1994, McGlynn 1999, Holway et al. 2002),
4-acre infestation was also discovered in and in this regard, the recent introduction

Waimanalo ( not linked to the original and spread of W. auropunctata is no ex-

detection in the same district). Without ception.

this early detection, such infestations will Queens and males in invasive W. auro-

grow too large to manage and become a punctata populations are mostly produced

source- point for jump-dispersal to new through thelytokous parthenogenesis

locations ( Suarez et al. 2001).   Fournier et al. 2005). Clonal reproduc-
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Figure 6. Locations of known sites on Oahu infested with Wasmannia auropunctata.
(currently the infestation in Mililani and the original infestation in Waimanalo are
putatively ant-free)

The movement of W. auropunctata to
Maui and Oahu identified critical gaps in
the biosecurity system. On Oahu, these
gaps were addressed by implementing an
ongoing island-wide survey of high-risk
entry sites that began in January 2015 and
continues to the present. This program
was designed to complement existing
regulation and inspection systems, with
a goal to detect and eradicate infestations
while small. During the past two years,
this program has detected 16 nascent
infestations at Oahu nurseries which were
systematically treated. In late 2016 a large,
4-acre infestation was also discovered in
Waimanalo (not linked to the original
detection in the same district). Without
this early detection, such infestations will
grow too large to manage and become a
source-point for jump-dispersal to new
locations (Suarez et al. 2001).

Discussion
The worldwide spread of invasive ants

began at least as early as the 16"‘ century
(Gotzek et al. 2015). By the beginning of
the 20"‘ century, the ecological impacts
caused by these invasions were becom-
ing apparent as entomologists lamented
the paucity of other invertebrate fauna
in locations invaded by ant species such
as Pheidole megacephala (Tryon 1912,
Perkins 1913). These invasions are widely
regarded as a consequence of human com-
merce (Wilson and Taylor 1967, Passera
I994, McGlynn I999, Holway et al. 2002),
and in this regard, the recent introduction
and spread of W. auropunctata is no ex-
ception.

Queens and males in invasive W. auro-
punctata populations are mostly produced
through thelytokous parthenogenesis
(Fournier et al. 2005). Clonal reproduc-
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tion allows global invasion pathways of have been much more rapid. However, at

this species to be accurately reconstructed least some of the multiple infestations de-

Foucaud et al. 2010). Thus, the origin of tected on Maui and Oahu are not linked to

W. auropunctata in Hawaii can be attrib-    the nursery trade in any way. For example,
uted to W. auropunctata from Florida, as no links between the purchase of potted

one population is a clonal subset of the plants and infestations in Nahiku, Huelo,

other( Foucaud et al. 2010). Further, there Waihee and Mililani could be found.

is an unambiguous connection with the The majority of ant- infested agricul-
nursery trade as the original vector, both tural commodities shipped between Ha-

for the initial introduction and subsequent waii Island and other islands is detected

early spread within Hawaii island.     and prevented from arriving by means
Potted plants are an ideal vehicle for of a thorough and careful system of

the movement of this species. The spaces regulation and inspection implemented

between the potting medium, plant roots by HDOA. Inspection systems are based
and the wall of plant containers are on a risk-management approach that

convenient nesting sites, and forms a utilize available resources to optimize

moisture gradient that optimizes brood risk reduction. However, not all infested

development( Holldobler and Wilson 1990 commodities are ( or can be) detected at

p374). W.auropunctata colonies are small,    the border. As W. auropunctata become

interconnected and typically possess a increasingly ubiquitous on Hawaii island,
worker:queen ratio between 250 and 500 the variety and proportion of infested
Ulloa- Chacon and Cherix 1990). This cargoes increases beyond simply" nursery

virtually assures every plant within an plants" to include non-agricultural items

infested nursery houses a viable W. auro-    such as general cargo, household items

punctata colony which can remain largely and vehicles. A percentage of infested

undetected. Further, by their nature, plant plants and other non- regulated material

nurseries are effective distribution points.    will continue to arrive as a result of slip-

Together, these factors contributed to the page ( Whyte 2006)— infested goods that

rapid spread of this species within Hawaii bypass regulated pathways, escape detec-

Island, mirroring the historical spread of tion or are in commodity categories that
this species through southern Florida via are not inspected.

the movement of potted plants and balled By its very nature, slippage is difficult
citrus seedlings ( Spencer 1941). to quantify, and occurs in four commodity

The pathways for movement of W.    classes: those that bypass the biosecurity
auropunctata between the Hawaiian system, false negatives ( infested material

islands have become more diverse as this inspected and cleared), commodities ex-

species became increasingly ubiquitous.    eluded from inspection and commodities

After the initial discovery in 1999, HDOA that do not fall within the HDOA man-

further regulated the movement of plants date ( Government of Hawaii 1973). Not

and propagative plant materials between all pathways are adequately regulated.

islands. Regulatory intervention included Air passengers carrying plants and other

a requirement for exporting nurseries to propagative material between islands are

be certified by HDOA, or for each ship-    not inspected due to a lack of resources.

ment to neighbor islands to be inspected The rate of false negatives is likely to be
before shipment. Without this increased very low, but remains largely unknown.
watchfulness, the inter-island movement Hawaii Administrative Rules( Hawaii Ad-

of W. auropunctata would undoubtedly ministrative Rules 2012) limit commodity
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tion allows global invasion pathways of
this species to be accurately reconstructed
(Foucaud et al. 2010). Thus, the origin of
W. auropunctata in Hawaii can be attrib-
uted to W. auropunctata from Florida, as
one population is a clonal subset of the
other (Foucaud et al. 2010). Further, there
is an unambiguous connection with the
nursery trade as the original vector, both
for the initial introduction and subsequent
early spread within Hawaii island.

Potted plants are an ideal vehicle for
the movement of this species. The spaces
between the potting medium, plant roots
and the wall of plant containers are
convenient nesting sites, and forms a
moisture gradient that optimizes brood
development (Holldobler and Wilson I990
p374). W. auropunctata colonies are small,
interconnected and typically possess a
worker:queen ratio between 250 and 500
(Ulloa-Chacon and Cherix 1990). This
virtually assures every plant within an
infested nursery houses a viable W. auro-
punctata colony which can remain largely
undetected. Further, by their nature, plant
nurseries are effective distribution points.
Together, these factors contributed to the
rapid spread of this species within Hawaii
Island, mirroring the historical spread of
this species through southern Florida via
the movement of potted plants and balled
citrus seedlings (Spencer 1941).

The pathways for movement of W.
auropunctata between the Hawaiian
islands have become more diverse as this
species became increasingly ubiquitous.
After the initial discovery in 1999, HDOA
further regulated the movement of plants
and propagative plant materials between
islands. Regulatory intervention included
a requirement for exporting nurseries to
be certified by HDOA, or for each ship-
ment to neighbor islands to be inspected
before shipment. Without this increased
watchfulness, the inter-island movement
of W. auropunctata would undoubtedly

have been much more rapid. However, at
least some of the multiple infestations de-
tected on Maui and Oahu are not linked to
the nursery trade in any way. For example,
no links between the purchase of potted
plants and infestations in Nahiku, Huelo,
Waihee and Mililani could be found.

The majority of ant-infested agricul-
tural commodities shipped between Ha-
waii Island and other islands is detected
and prevented from arriving by means
of a thorough and careful system of
regulation and inspection implemented
by HDOA. Inspection systems are based
on a risk-management approach that
utilize available resources to optimize
risk reduction. However, not all infested
commodities are (or can be) detected at
the border. As W. auropunctata become
increasingly ubiquitous on Hawaii island,
the variety and proportion of infested
cargoes increases beyond simply “nursery
plants" to include non-agricultural items
such as general cargo, household items
and vehicles. A percentage of infested
plants and other non-regulated material
will continue to arrive as a result of slip-
page (Whyte 2006)-infested goods that
bypass regulated pathways, escape detec-
tion or are in commodity categories that
are not inspected.

By its very nature, slippage is difficult
to quantify, and occurs in four commodity
classes: those that bypass the biosecurity
system, false negatives (infested material
inspected and cleared), commodities ex-
cluded from inspection and commodities
that do not fall within the HDOA man-
date (Government of Hawaii 1973). Not
all pathways are adequately regulated.
Air passengers carrying plants and other
propagative material between islands are
not inspected due to a lack of resources.
The rate of false negatives is likely to be
very low, but remains largely unknown.
Hawaii Administrative Rules (Hawaii Ad-
ministrative Rules 2012) limit commodity
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inspections to " plants and propagative    ( Lee et al. 2015). Continued prevention,
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HDOA has legislative authority to inspect sions on islands other than Hawaii island

a wider range of commodities such as foli-    is an invaluable investment in the future

age, cut flowers and produce, but self-limits of the unique and fragile ecosystems that

activities to " periodic random inspec-    Hawaii has to offer.
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inspections to “plants and propagative
material." The rules also acknowledge that
HDOA has legislative authority to inspect
a wider range of commodities such as foli-
age, cut flowers and produce, but self-limits
activities to “periodic random inspec-
tions." Finally, there are no systematic
inspections of other commodity classes
(used vehicles, machinery, household ef-
fects etc.) because HDOA does not have
legislative authority to do so.

Detection and response to these intro-
ductions demonstrates the complementary
roles of prevention through regulation
and inspection; early detection through
increased awareness and surveillance, and
rapid response through multi-agency col-
laboration. These elements of the Hawaii
biosecurity framework are performed by
different and sometimes multiple agencies
(Kraus and Duffy 2010) often through
semi-formal or ad hoc collaborations. Re-
gardless of the multitude of funding part-
ners, agency governance issues, obstacles
to data sharing, complex legal consider-
ations, and the often difficult operational
impediments, these collaborations can be
startlingly effective, as evidenced by the
rapid detection, response, and treatment
of multiple W. auropunctata infestations
throughout Hawaii. Of the eight infesta-
tions on the neighbor islands of Oahu,
Kauai and Maui, five sites are putatively
free of W. auropunctata and the remain-
ing three are contained and continue to
be treated. A biosecurity plan that brings
these agencies closer and recognizes these
collaborations, is currently being drafted
by the State of Hawaii (Anon 2016), and
will serve as a blueprint for biosecurity
activities in the next decade.

As Wasmannia auropunctata spread
through the islands of Hawaii, the eco-
nomic and ecological impacts are likely to
be catastrophic. The predicted economic
costs to the island of Hawaii alone are
likely to exceed $100 million annually

VANDERWOUDE ET AL.

(Lee et al. 2015). Continued prevention,
early detection and response to new incur-
sions on islands other than Hawaii island
is an invaluable investment in the future
of the unique and fragile ecosystems that
Hawaii has to offer.
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1. Introduction young.They also sting cats, dogs and other domestic animals in the eyes,
blinding them over time( Theron, 2005). Humans are also stung by this

1. 1. Problem Statement species, both indoors and outdoors. The sting typically causes an intense
burning sensation and painful itchy welts. Human habitats provide ideal

Wasmannla auropunctata( roger), known as the Little Fire Ant( LFA),    niches for Little Fire Ant growth and survival ( Krushelnycky et at.

threatens native biodiversity, alters tropical ecosystems, impairs human 2005). Human activities disperse Little Fire Ant quickly and widely.

health, impedes tourism, diminishes agricultural productivity, mars
horticulture sales, and accordingly ranks among the world' s worst 12. Research Statement'`

invasive species( Lowe et al., 2000), Little Fire Ant will sting endangered

reptiles and birds, interfering with reproduction, nesting, and survival of The purpose of this research is to assess the long term impacts of Lit-
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from greater public investment in prevention and control.
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ABSTRACT

ln the 1990'; Little Fire Ants (LFAs) found its way to the island ofHawaii, most likely traveling with a shipment of
potted plants l'rornF1orida.These phntswensubsequenclysoidmunsumenabngdieeastcoastofdielshnd.
along with Little Fire Ant colonies living in the parsing medium. LFA is now thriving and continues to spread. fif-
teenyearsattenheinidddetectionln1999,LFAhasspreadroover4lXI)locationsondreis1andofHawal1and has
been found in isolated locations on Kauai. Maui, and Oahu Islands Current efforts are expected to contain the in-
festations on the other islands but significant additional investment is needed to halt the rapid spread ofLFA on
the island of Hawaii
Increased management expenditures can suppress infestations; reduce spread between sectors; and decrease
long-term management costs. damages, and stings. _
- An immediate expenditure ot'$8 million in the next 2-3 years plus follow-up prevention, monitoring. and mit-

igation treatments will yield $1.210 billion In reduced control costs, S129 million in lowered economic dam-
ages. 315 milbon fewer human stinglnddentsand 102 million less pet sting incidents over 10years

- Over 35 years. the benefits include $5.496 biflion in reduced control costs. S538 million less economic damges.
2.161 billion fewer human sting incidents, and 762 million fewer pet sting incidents

O 2015 Published by Elsevier B.V.

1. Introduction

1.1. Problem Statement

young, They also sting cats. dogs and other domestic animals in the eyes.
blinding them over time (Theron, 2005). Humans are also stung by this
species, both indoors and outdoors. The sting typically causes an intense
buming sensation and painful itchy welts. Human habitats provide ideal

Wasmannia auropunctata (roger). known as the Little Fire Ant (LFA).
threatens native biodiversity. alters tropical ecosystems imolirs human
health. impedes tourism, diminishes agricultural productivity. mars
horticulture sales. and accordingly ranks among the world's worst
invasive species (Lowe et at. 2000). Little Eire Ant will sting endangered
reptiles and birds. interfering with reproduction. nesting. and survival of

' Corresponding author.
E-molloddresses: l>ll.Donna,lle¢0gn1ail.com (DJ. Lee). motold.ms@gnai1.com

(M Mould), CaspeNOHawali.edu (C. Vanderwoude), Snlakamoohawaiizdu
($12 Nakamoto). PSl.cung@hawaii.cdu { P. Leung).

hrrpzi/'clx.doi.<iig/10.lu16£i.ecolecon.20'l3.0 1.011)
0921-8009;?) 2015 Published by Elsevier 8.V.

niches for little Fire Ant growth and survival (Krushelnyclcy et al..
2005). Human activities disperse Little Fire Ant quickly and widely.

12. Research Statement‘

The purpose of this research is to assess the long term impacts of Lit-
tle Fire Ant in Hawaii and to ascertain the economic and social benefit
from grease: public investment in prevention and control.

We developed a multi-sector, dynamic. stochastic, bioeconomic
model to simulate LFA spread. human response, economic damages,

‘ Abbreviations used in this article: LFA, noon
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and social impacts. We parameterized the model with government data,    several years lose their sight( Thei.on, 2005). Little Fire Ant infestations

primary survey data, and information from experts and practitioners,    put agriculture crops and workers at risk( Fahres and Brown. 197)).

We specified several levels of management and simulated outcomes When Little Fire Ant is present, aphid populations explode due to

with Microsoft Excel using Frontline Risk Solver PlatformC. mutualism( Fasi et al., 2013) and farm workers are stung repeatedly.
Plant nurseries can and have gone out of business due to lost productiv-

1. 3. Background ity, high treatments costs, and a reluctance by consumers to buy
infested stock. Wild honeybee hives in Hawaii have been swarmed

Ants were first introduced when the Europeans settled the islands,    and destroyed by LFA.
in the 18th century, Hawaii is now home to 47 introduced ant species Once established. Little Fire Ant can occupy their habitat at an ex-

Krushelnycky et al, 2(105); with the recent introduction Little Fire Ant traordinarily high density. Souza et al,( 2008) estimate that total popu-
W. auropunctata regarded as potentially the most destructive. USDA-     lation size can exceed 200 million ants per hectare with worker:queen

ARS( 2010) estimate that total damages, losses and control costs attrib-     ratios of approximately 400 ( Ulloa- Chacon and Cherix. 1990). This
uted to invasive fire ants in the United States is$ 5, 6 billion per year.       equates to a density of 20.000 ants per square meter, of which 40 will

Little Fire Ant arrived on the island of Hawaii most probably in the be queens.

1990' s and by the time the infestation was detected in 1999( Conant Best- practice mitigation activities for affected residents and busi-

anti Hirayama. 2000), Little Fire Ant had spread to 13 separate locations.    nesses comprise a regular( six weekly) application of granular baits to
Aggressive control actions were undertaken immediately, however exterior areas combined with the use of residual pesticides both inside

Little Fire Ant continued to spread( Conant. 2002) and by 2004, infested and on the exterior of structures. The Hawaii Ant 1.2b( University of

31 locations( Fig. 1). In the years following its initial detection, Little Fire Hawaii). with a staff of five people, provides research, outreach, educa-

Ants have spread to three other islands in the Hawaii archipelago: Maui,     don, training, advice and limited mitigation activities for all invasive ant
Kauai( Vanderwoude et ai., 201N and Oahu in late 2013.  issues in the state of Hawaii including maintaining a website 2 with in-

The source of Little Fire Ants found in Hawaii is most likely Florida formation on impacts and remedies. The Big Island Invasive Species
USA. Little Fire Ants have an unusual form of reproduction. In intro-     Committee provides education and outreach on Little Fire Ant and

duced populations, almost all female reproductive offspring are geneti-    other invasive species on the island of Hawaii.

tally identical to the parent female and males are genetically identical to In modeling invasive species management, Mumford and Norton
the male parent. This clonal form of reproduction allows the source of    ( 1984) applied Bayesian decision theory to determine the timing and
new Mvasive populations to be traced to the source population with a level of management as a function of the invasive species population

high degree of certainty. Foucaud et al.( 2010) determined that the clon-    density. Eiswerth and Johnson ( 2002 i and Eiswerth and van Kooten
al lines of Little Fire Ants in Hawaii are identical to those of introduced     ( 2002) incorporated dynamics to model population growth and uncer-

populations in Florida USA, tainty to allow for weather variability. To obtain closed- form solutions
Due to the severity and extent of impacts, LFA is considered among to the optimal invasive species management problem. Burnett et al.

the world' s worst invasive species( Lowe et al., 2000), In homes, schools,     ', 2007). Carrasco et al. ( 2010l, Mehta et al, ( 2007), Taylor and

lodging, and parks, Little Fire Ant will sting adults, infants, children and Hastings ( 2004), and Olson and Roy ( 2003) assumed a continuous
pets. The reaction to stings varies from person to person. Some people rate of spread and employed optimal control modeling. Leung et al.

experience a severe reaction with a great deal of pain and large raised     ( 2002) modeled discrete invasive species spread employing stochas-

welts that itch for a week or more. Babies can receive numerous stings tic dynamic programming.

within a few minutes of exposure. Pets are stung in the eyes and over Prevention management including monitoring invasion pathways
associated with trade, transport and travel and inspecting potential

vectors was modeled by Perrings ( 2005). Olson ( 2006) modeled

epeere...  

Hawari invasive species introduction as a random variable and included pre-

t

Area Map vention as a means to reduce the probability of introduction. Leung
sisay.11Vea.,‘" 4", ei al.;, 2002) specified prevention success as exponentially distributed

and diminishing with effort. Mehta et I.( 2007) indicated that preven-
000A1,' l,•.‘ s,e.-- tion may do little to stop spread when the probability of introduction isl'., -

al e.alizzake4tillike.l4agivaa,", small or when the number of invasion pathways is large, and modeled

detection as a means of locating new introductions before they have
4.AVV;0' 4:-',7`,.,'; 4,',--- "..,,,,,,,  :,: k:':0•Vi".;   '   had a chance to spread. where the probability of detection increases

with the level of effort.
I NewNew introductions and established infestations require mitigation

treatment in the form of chemical, mechanical, and manual means to re-

duce or eliminate the infestation. Treatment effectiveness as a stochastic

process that decreases with effort was modeled by Feder( 1979:a The
effectiveness of successive treatments was modeled with a cumulative

0..7,etoR...       . 
probability distribution by Lichtenberg and Zilber man( 1986).OlsonWP,4,;:,      '
and Roy( 2003) used dynamic programming to determine the condi-

44'W AY50';''?a:',',:':ala;',;..*'"' tions under which eradication, mitigation, and no mitigation are

optimal.

4:•::';;;aaael  ' e!:',:- Xil_'''  .      a,–

The marginal cost of invasive species management was modeled as a

linear function that increased with the size of the infestation by Hastings
4,1‘44ktiltpi* 0.—     et al.( 2006) and Burnett et, sl 2007 as a convex function by Olson

411!** 4?;'      mni......usi a... ea

N. 2006); and as a budget constrained function by Taylor and Hastings
gm 9004- 8404 im 4 2004;, and Hastings et al. ( 2006). The marginal economic damage

14451 caused by the infestation was modeled as a linear function that

Fig. I. Regions 0014waii Island with one or more infested locations( red),( For interpre-
tation of the references to color in this figure legend, the reader is referred to the web

version of this article,,',  
2

Www.fittketireatIts.com.
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and social impacts. We parameterized the model with government data.
primary survey data, and information from experts and practitioners.
We specified several levels of management and simulated outcomes
with Microsoft Excel using Frontline Risk Solver Platfornw.

1.3. Bockground

Ants were first introduced when the Europeans settled the islands,
in the 18th century. Hawaii is now home to 47 introduced ant species
(Kiushelnycky et al. 2005); with the recent introduction Little Fire Ant
W. auropunctata regarded as potentially the most destructive. USDA-
ARS (2010) estimate that total damages. losses and control costs attrib-
uted to invasive fire ants in the United States is $5.6 billion per year.

Little Fire Ant arrived on the island of Hawaii most probably in the
1990's and by the time the infestation was detected in 1999 (Conant
and Hirayama. 2000), Little Fire Ant had spread to l3 separate locations.
Aggressive control actions were undertaken immediately, however
Little Fire Ant continued to spread (Conant. 2002) and by 2004. infested
31 locations (Fig. ‘l ). ln the years following its initial detection. Little Fire
Ants have spread to three other islands in the Hawaii archipelago: Maui,
Kauai (Vandeiwoude er al., 2010) and Oahu in late 2013.

The source of Little Fire Ants found in Hawaii is most likely Florida
USA. Little Fire Ants have an unusual form of reproduction. In intro-
duced populations. almost all female reproductive offspring are geneti-
cally identical to the parent female and males are genetically identical to
the male parent. This clonal fonn of reproduction allows the source of
new invasive populations to be traced to the source population with a
high degree of certainty. Foucaud et al. (2010) determined that the clon-
al lines of Little Fire Ants in Hawaii are identical to those of introduced
populations in Florida USA.

Due to the severity and extent of impacts. LFA is considered among
the world's worst invasive species (Lowe et al.. 2000). In homes. schools.
lodging, and parks, Little Fire Ant will sting adults, infants. children and
pets. The reaction to stings varies from person to person. Some people
experience a severe reaction with a great deal of pain and large raised
welts that itch for a week or more. Babies can receive numerous stings
within a few minutes of exposure. Pets are stung in the eyes and over

Fig. I. Regions on Hawaii island with one or more infested locations (red). (For interpre-
tation of the references to color in this figure legend. the reader is referred to the web
version of this article.)
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several years lose their sight (Theron, 2005). Little Fire Ant infestations
put agriculture crops and workers at rislt (Fabres and Brown. 1978).
When Little Fire Ant is present. aphid populations explode due to
mutualism (Fasi et alt 2013) and fann workers are stung repeatedly.
Plant nurseries can and have gone out of business due to lost productiv-
ity. high treatments costs. and a reluctance by consumers to buy
infested stock. Wild honeybee hives in Hawaii have been swarmed
and destroyed by LFA.

Once established. Little Fire Ant can occupy their habitat at an ex-
traordinarily high density. Souza et al. (2008) estimate that total popu-
lation size can exceed 200 million ants per hectare with worker:queen
ratios of approximately 400 (Ulloa-Chacon and Cherix, 1990). This
equates to a density of 20.000 ants per square meter, of which 40 will
be queens.

Best-practice mitigation activities for affected residents and busi-
nesses comprise a regular (six weekly) application of granular baits to
exterior areas combined with the use of residual pesticides both inside
and on the exterior of structures. The Hawaii Ant lab (University of
Hawaii). with a staff of five people. provides research. outreadi. educa-
tion, training. advice and limited mitigation activities for all invasive ant
issues in the state of Hawaii including maintaining a website: with in-
formation on impacts and remedies. The Big island Invasive Species
Committee provides education and outreach on Little l-"ire Ant and
other invasive species on the island of Hawaii.

ln modeling invasive species management. Mumford and Norton
(1984) applied Bayesian decision theory to determine the timing and
level of management as a function of the invasive species population
density. Eiswerth and Johnson (2002) and Eiswerth and van Kooten
( 2002) incorporated dynamics to model population growth and uncer-
tainty to allow for weather variability. To obtain closed-form solutions
to the optimal invasive species management problem, Burnett et al.
(2007), Carrasco et al. (2010). Mehta et al. (2007), Taylor and
Hastings (2004), and Olson and Roy (2003) assumed a continuous
rate of spread and employed optimal control modeling. Leung et al.
(2002) modeled discrete invasive species spread employing stochas-
tic dynamic programming

Prevention management including monitoring invasion pathways
associated with trade, transport and travel and inspecting potential
vectors was modeled by Perrings (2005). Olson (2006) modeled
invasive species introduction as a random variable and included pre-
vention as a means to reduce the probability of introduction. Leung
et al. (2002) specified prevention success as exponentially distributed
and diminishing with effort. Mehta er al. (2007) indicated that preven-
tion may do little to stop spread when the probability of introduction is
small or when the number of invasion pathways is large. and modeled
detection as a means of locating new introductions before they have
had a chance to spread, where the probability of detection increases
with the level of effort.

New introductions and established infestations require mitigation
treatment in the form ofchemical. mechanical. and manual means to re-
duoe oreliminate the infestation. Treatment effectiveness as a stochastic
process that decreases with effort was modeled by Feder (1979). The
effectiveness of successive treatments was modeled with a cumulative
probability distribution by Lichtenberg and Zilberman (1986). Olson
and Roy (2003) used dynamic programming to determine the condi-
tions under which eradication, mitigation, and no mitigation are
optimal.

The marginal cost ofinvasive species management was modeled as a
linear function that increased with the size ofthe infestation by Hastings
er al. (2006) and Bumett et al. (2007): as a convex function by Olson
(2006); and as a budget constrained function by Taylor and Hastings
(2004). and Hastings et al. (2006). The marginal economic damage
caused by the infestation was modeled as a linear function that

1 www_littlelireants.com.
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increased with the size of the infestation by Gutrich et al.( 2007); as a damage, and start producing new colonies that can be transported to
quadratic function by Burnett et al.( 2007); and as a non- linear function other locations.

by Olson( 2006) and Haight and Polasky( 2010).
Leung et al. ( 2002), Burnett et al. ( 2007), and Eiswerth and van 2. 1. 4. Original Contribution

Koote.n( 2002) modeled invasive species population growth up to a car- In previous models of invasive ants, spatial spread was forecast using
rying capacity over discrete time using a logistic function. Lee et al.     radial and cellular specifications. Our approach is novel in that we

2007) modeled invasive species growth and spread overtime using a model LFA spread within and across economic sectors over time. On

transition matrix to forecast the probability of uninfested locations be-    the island of Hawaii, LFAs are transported unintentionally by humans

coming invaded, and then tracking that status of the infestation from in-    with the movement of infested soil, produce, and other goods; mecha-

cubating, to propagating, to spreading to other locations. Carrasco et al.     nisms which do not follow a radial or cellular pattern. Further, LFA

2010), Leung et al. ( 2002), and Burnett et al.( 2007) simulated short nests are tiny compared with the area they can impact; several tiny
distance dispersal via colony budding using a reaction- diffusion walnut- sized nests can disrupt the activities of an entire household or

model. Suarez et al. ( 2001), Souza et al. ( 2008), and Wilson et al.     farm. Thus rather than units of length or area, we use discrete locations

2009) modeled unlimited carrying capacity and long distance human as our unit measure of" space", e. g. a home, a school, a farm, and a park.
mediated dispersal. Nathan et al.( 2003) used gravity models to quantify One unit represents one location. This pseudo- spatial approach pro-

human- mediated long distance dispersal. Hastings et al. ( 2005), and vides us with a compact way of specifying and simulating the joint rela-
Bossenbroek et al. ( 2001) used commerce and traffic flows to model tionships between economic activity, LFA movement, LFA impacts
human- mediated dispersal pathways. Carrasco et al. ( 2010) assumed     ( economic and social), and management response. Our second contri-

outward dispersal via a random walk process and used diffusion bution is an accounting of the number of LFA stings and a comparison
models. Eiswerth and van Kooten ( 2002), Kot and Schaffer ( 1986),    of the Pareto tradeoff between economic impacts and stings.

Hastings et al.( 2005), and Law et al.( 2003) employed a probabilistic

transition
function3

to model dispersal. Scanlan and Vanderwoude 2.2. Model Scope and Detail

2009) modeled dispersal using a stochastic cellular automata.
Our model includes ninety thousand locations on the island of

2. Materials and Methods Hawaii within seven economic sectors i E( nursery, agriculture, lodging,
residential, parks, schools, and all others). Of the ninety thousand loca-

2. 1. Model Framework lions, 4581 locations are infested initially. Our model simulates infesta-
tion 35 years t E( 0... 35) into the future. The number of locations per

We simulate future spread and impacts from LFA on the island of
sector and initial LFA infestation is shown in Table 1.

Hawaii using a bioeconomic model comprised of three integrated sub-
models: impact, management, and spread. Control variables determine 2.2. 1. Impacts

the level of effort allocated toward LFA detection, spread prevention,
Impacts from LFA comprise economic damages, management costs,

and mitigation treatment and human and pet sting incidents.

2.2. 1. 1. Economic Damages. Economic damages are sector- specific and
2. 1. 1. Impacts

vary with the size and extent of the LFA infestation. For example, in
The impact sub- model quantifies economic impacts ( economic

the residential sector we include the impact of LFA on property values
damage and management expenditure) and social impacts( the number

when homes are sold. In the lodging sector we include reduced reve-
of human and pet LFA sting incidents) per sector over time. Economic

nues from decreased room occupancy and cheaper room rates. The eco-
damages are sector dependent and vary with the size and extent of

nomic damage per sector location is based on estimated mean economic
the infestation. Management expenditures are based on best manage-    

impacts from LFA and is assumed to increase with the number of
ment practices and current technology and vary with management

infested locations and overall level of infestation. The economic damage
goals, management effort, and the cost of labor and materials. Sting in-    

in sector i at time t is:
cidents are based on the number of infested locations in each sector,
human population, pet population, demographics, and employment in

each sector. A sting" incident" may involve multiple LFA stings.    
D camRg,

Ne`rabtish2

i Nmax
1)

2. 1. 2. Management

The management sub- model quantifies the effect of management

decisions on LFA survival, growth and dispersal. Management activities Table 1

include detection, prevention, and mitigation treatment. Detection al-    Little Fire Ant infested locations on the island of Hawaii in 2012.

lows new infestations to be treated before they become established.      Sector Infested Infested locations Total locations

Prevention reduces the likelihood that LFA will be transported to anoth-
Nursery 22.5%    170 757

er location by humans. Mitigation treatments reduce the intensity and
Agriculture 4.0%     186 4650

extent of infestations.       Lodging 0.2%       1 468

Residential 7. 0%    3648 52,216

Parks 3. 9%       6 152

2. 1. 3. Spread Schools 1. 2%       1 84

The spread sub- model simulates LFA survival, growth and dispersal Other 1. 7%     568 32,547'

as follows. When LFAs are initially introduced to a new location their Total 5%     4581 90,874

chance of surviving is low. If they survive, they go unnoticed for several From Motoki et al.( 2013'. b

years during which they have time to establish and increase in number.      ' Hawaii Island is 2.58 million acres. With our 6 major sectors we account for 23 million

The first year after introduction, LFAs are comparatively easy to eradi-    acres. Our sector" other" consists of 0. 28 million acres and 81, 556 parcels( according to

tate. Once they establish, they are difficult to eradicate, begin causing
2010 tax records). To scale the model, we represented the" other" sector with 32, 547

locations.

b Using data from the Hawaii Ant Lab; information from the 2007 Census of Agriculture,
3

A transition matrix is a kernel without a functional form, matrix elements denote the the 2011 Visitor Plant Inventory. City- datacom, and the State of Hawaii Data Book, and
probability of transitioning between states or spatial locations. 2013 PCSU Technical Report# 186.
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increased with the size of the infestation by Gutrich et al. (2007); as a
quadratic function by Burnett et al. (2007); and as a non-linear function
by Olson (2006) and Haight and Polaslcy (2010).

Leung et al. (2002), Burnett et al. (2007), and Eiswerth and van
Kooten (2002) modeled invasive species population growth up to a car-
rying capacity over discrete time using a logistic function. Lee er al.
(2007) modeled invasive species growth and spread overtime using a
transition matrix to forecast the probability of uninfested locations be-
coming invaded, and then tracking that status ofthe infestation from in-
cubating, to propagating, to spreading to other locations. Carrasco et al.
(2010), Leung et al. (2002), and Burnett et al. (2007) simulated short
distance dispersal via colony budding using a reaction-diffusion
model. Suarez et al. (2001), Souza et al. (2008), and Wilson ct al.
(2009) modeled unlimited carrying capacity and long distance human
mediated dispersal. Nathan et al. (2003) used gravity models to quantify
human-mediated long distance dispersal. Hastings et al. (2005), and
Bossenbroek et al. (2001) used commerce and traffic flows to model
human-mediated dispersal pathways. Carrasco et al. (2010) assumed
outward dispersal via a random walk process and used diffusion
models. Eiswerth and van Kooten (2002), Kot and Schaffer (1986).
Hastings et al. (2005), and Law et al. (2003) employed a probabilistic
transition function“ to model dispersal. Scanlan and Vandcrwoucle
(2009) modeled dispersal using a stochastic cellular automata.

2. Materials and Methods

2.1. Model Framework

We simulate future spread and impacts from LFA on the island of
Hawaii using a bioeconomic model comprised of three integrated sub-
models: impact, management, and spread. Control variables determine
the level of effort allocated toward LFA detection, spread prevention.
and mitigation treatment

2.1.1. Impacts
The impact sub-model quantifies economic impacts (economic

damage and management expenditure) and social impacts (the number
of human and pet LFA sting incidents) per sector over time. Economic
damages are sector dependent and vary with the size and extent of
the infestation. Management expenditures are based on best manage-
ment practices and current technology and vary with management
goals, management effort, and the cost of labor and materials. Sting in-
cidents are based on the number of infested locations in each sector,
human population, pet population, demographics, and employment in
each sector. A sting "incident" may involve multiple LFA stings.

2.1.2. Management
The management sub-model quantifies the effect of management

decisions on LFA survival, growth and dispersal. Management activities
include detection, prevention, and mitigation treatment. Detection al-
lows new infestations to be treated before they become established.
Prevention reduces the likelihood that LFA will be transported to anoth-
er location by humans. Mitigation treatments reduce the intensity and
extent of infestations.

2.1.3. Spread
The spread sub-model simulates LFA survival, growth and dispersal

as follows. When LFAs are initially introduced to a new location their
chance of surviving is low. if they survive, they go unnoticed for several
years during which they have time to establish and increase in number.
The first year after introduction, LFAs are comparatively easy to eradi-
cate. Once they establish. they are difficult to eradicate, begin causing

A transition matrix is a kernel without a functional form, matrix elements denote the
probability of transitioning between states or spatial locations.

3

damage, and start producing new colonies that can be transported to
other locations.

2.1.4. Original Contribution
In previous models of invasive ants, spatial spread was forecast using

radial and cellular specifications. Our approach is novel in that we
model LFA spread within and across economic sectors over time. On
the island of Hawaii, LFAs are transported unintentionally by humans
with the movement of infested soil, produce, and other goods; mecha-
nisms which do not follow a radial or cellular pattern. Further. LFA
nests are tiny compared with the area they can impact; several tiny
walnut-sized nests can disrupt the activities of an entire household or
farm. Thus rather than units of length or area. we use discrete locations
as our unit measure of“space", e.g. a home, a school, a farm, and a park.
One unit represents one location. This pseudo-spatial approach pro-
vides us with a compact way of specifying and simulating the joint rela-
tionships between economic activity, LFA movement, LFA impacts
(economic and social), and management response. Our second contri-
bution is an accounting of the number of LFA stings and a comparison
of the Pareto tradeoff between economic impacts and stings.

2.2. Model Scope and Detail

Our model includes ninety thousand locations on the island of
Hawaii within seven economic sectors i € (nursery, agnculture, lodging,
residential, parks, schools, and all others). Of the ninety thousand loca-
tions, 4581 locations are infested initially. Our model simulates infesta-
tion 35 years te {0...35} into the future. The number oflocations per
sector and initial LFA infestation is shown in Table 1.

2.2.1. Impacts
impacts from LFA comprise economic damages, management costs.

and human and pet sting incidents.

2.2.1.1. Economic Damages. Economic damages are sector-specific and
vary with the size and extent of the LFA infestation. For example, in
the residential sector we include the impact of LFA on property values
when homes are sold. in the lodging sector we include reduced reve-
nues from decreased room occupancy and cheaper room rates. The eco-
nomic damage per sector location is based on estimated mean economic
impacts from LFA and is assumed to increase with the number of
infested locations and overall level of infestation. The economic damage
in sector i at time t is:

Nestablishz
D _ cdnmage 1.: (1)131-1 Waf-

I

Table 1
Little Fire Ant infested locations on the island of Hawaii in 2012.

Sector %1nfested infested locations Total locations

Nursery 22.5% 170 757
Agriculture 4.0% 186 4650
Lodging 0.2% 1 468
Residential 7.0% 3648 52.216
Parks 3.9% 6 152
Schools 1.2% 1 84
Other 1.7% S68 32,547“
Total 5% 4581 90,874

From Mo1okietal.(2U13}.b
“ Hawaii Island is 2.58 million acres. With our 6 major sectors we account for 2,3 million

acres. Our sector "other" consists of0.28 million acres and 81,556 parcels (according to
2010 tax records). To scale the model, we represented the “other” sector with 32,547
locations.

" Using data from the Hawaii Ant lab; information from the 2007 Census of/\gricu1ture,
the 2011 Visitor Plant inventory, City-data.com, and the State of Hawaii Data Book, and
2013 PCSU Technical Report #186.
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Here L;°`"°$
e

is the average economic damage at locations where where fi,.= 1/( 1 + r) t is the discount factor, r is the annual discount rate,
LFA has become established, N•

rblish
is the number of locations and i indexes the seven economic sectors: agriculture, nursery, resi-

where LFA has become established in sector i at the end of time t:     dences, schools, lodging, parks, and all others.
N" 1°" is the number of locations in sector i that are susceptible to LFA.

Thus, when sector i becomes fully infested, Ne
sttablah=

N;"°" and annual 2.2. 1. 4. Social Impacts. LFA stings cause extreme pain, high anxiety, and
damage is emage N;"°'. 4

itchy welts. While other species of fire ants nest solely outdoors and
For agricultural impacts we estimated yield loss to untreated crops.    on the ground, LFA will enter houses, nest under kitchen counters and

Agricultural damages are$ 600 per farm. For nursery impacts we esti-     in bedding, and crawl beneath clothing to sting people in their homes.
mated revenue losses due to banned exports. Nursery damages are Outdoors, LFA can nest in leaf litter, in bushes, and in trees dropping
9000 per farm. For residential impacts we estimated reduced property onto people who happen to brush by. Each encounter with LFA may en-

values when the homes are sold. Residential damages are$ 1000 per tail multiple stings. Domestic animals and pets are particularly suscepti-

property. For lodging impacts we estimated revenue losses due to re-    ble to LFA stings. In infested residential areas, LFAs have repeatedly
duced visitation and lowered rates. Lodging damages are$ 183,000 per stung cats and dogs in the eyes inevitably blinding the animals over
property. For park impacts we attempted to capture ecosystem produc-    time.

tivity losses due to destruction of wild bee hives and increased chick We used Census data( DEBDT, 2012a) and forecasts( DEBDT, 2009)

mortality of ground nesting birds. Using cost transfer methods, park to estimate human population at home and at work( DEBDT, 2012b)
damages are$ 2300 per acre. For" other" sector impacts we surveyed by sector. We used tourism authority data to estimate daily visitor
landowners and businesses to find out the most they would spend on counts( HTA, 2012). We used U.S. pet statistics to estimate the popula-

LFA mitigation." Other" sector impacts are$ 500 per locations tion of domestic pets( cats and dogs) on the island of Hawaii( AVMA,

2012). We combined human and pet population data with our spread
2.2. 1. 2. Management Expenditures. Management cost parameters are model infestation rates to compute sting incidents to adults and chil-
based on current technology, best management practices, and current dren at home and at play, adults at work, children at school, and visitors
costs for materials and labor. Total management expenditure is a func-    at lodging and at play. Using infestation in the residential sector, we es-
tion of management goals, management decisions, and size of the man-    timated the number of sting incidents to domestic pets in homes.
aged area. Management activities include prevention, detection, and The number of LFA sting incidents per year Six is dependent on the
mitigation.  N" 7

Prevention expenditure is proportional to the number of infested
human population Pop; 1, the level of infestation,      , and the daily

locations. Prevention expenditure
cPfeV `"

is a function of unit cost probability of being stung in an infested area Arg, multiplied by the
preve"` 

number of known infested locations N;`°°`"° and prevention ef-    number days per year:

Ffort d?aeVPAf as follows:
establish

reventt    = Pi
Prevent

Ni.knownt di. t

Prevent
2)     

Shuman _

AsnngNestablisht
it     .

Ia0Pi.t) 365. 7)
t t

117

Detection( monitoring) expenditure is proportional to the number Over 35 years, total human sting incidents is:
of uninfested locations. Detection expenditure is a function of the unit

cost of detection per location
paftect,

number of uninfested locations
35 7

N"'°"— Nk"°
mn),

and detection effort
dfirct

as follows:     Total human sting incidents=    
E51,1. irtm. 

8)

r= o i- 1

detect detect/ max knownl detect
Ci, t   = Pit Nt Ni.      t di.t 3)

conditions and land- use characteristics are all used to de-

termine the sting incident rate A;° ng. For example, nursery workers

expenditure c`" i° gatP is a function of unit cost of mitigation p"' i` ig°` e num—
ber of infested location N;

O1°`',
and mitigation effort

dri7in$°` e
as follows:    quently than hotel workers. Sting incident frequency increases with the

extent of LFA infestation. We quantified LFA sting incidents to humans
Cmitigate= 

PmingateNknowndmingate
4)     based on estimated number of human sting incidents that would

occur at homes, at work, in parks, at lodging, and at schools. We used

Expenditures for mitigation treatments, prevention, and detection
population data on residents, work force, and visitors.

are summed to obtain total management expenditure in sector i at
The number of pet sting incidents per year is dependent on the num-

time t as follows:  
ber of domestic dogs and cats Pop'

3  ,

pet sting incident frequency per

day AP' and level of infestation in the residential( homes) sector:

revent detect minga[ e
etablish

CAr    + C11   + C;
t

5)     ger= hpetspoppetsNe` tablish(" 1. stmax    • 365.  9)
i    )

2.2. 1. 3. Total Cost. Economic damage D;,1 and management expenditure LFA human and pet stings are a major social concern. For this study,

M;,1 are discounted and summed over time t to obtain an expression of we enumerate the number of sting incidents without monetizing them
the present value future total cost associated with LFA infestation: to allow the frequency of stings to be considered separately from eco-

nomic impacts

357

Total Cost = ESt( E D t+ M; 1
6)    2.22, Management Decisions

t- 0  \ i- 1 Based on level of infestation, management goals and constraints, we

use the model to determine investment in prevention, detection, and

mitigation by sector and time period. Investment in detection increases
4

The form or this equation is similar to Mehta et al.( 2007). the likelihood of finding LFA at newly introduced locations before the
s

About 550/ acre per year.    infestation becomes established. Investment in prevention reduces the
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Here cF°'"°g” is the average economic damage at locations where
LFA has become established, NF_§'°”“"‘ is the number of locations
where LFA has become established in sector i at the end oftime t:
N,"""‘ is the number of locations in sector i that are susceptible to LFA.
Thus, when sector i becomes fully infested, Nf§‘“"“"' = NP” and annual
damage is cf"‘"“‘g" N,"‘”".“

For agricultural impacts we estimated yield loss to untreated crops.
Agricultural damages are $600 per farm. For nursery impacts we esti-
mated revenue losses due to banned exports. Nursery damages are
$9000 per farm. For residential impacts we estimated reduced property
values when the homes are sold. Residential damages are $1000 per
property. For lodging impacts we estimated revenue losses due to re-
duced visitation and lowered rates. Lodging damages are $183,000 per
property. For park impacts we attempted to capture ecosystem produc-
tivity losses due to destruction of wild bee hives and increased chick
mortality of ground nesting birds. Using cost transfer methods, park
damages are $2300 per acre. For "other" sector impacts we surveyed
landowners and businesses to find out the most they would spend on
LFA mitigation. "Other" sector impacts are $500 per locations

2.2.1.2. Management Expenditures. Management cost parameters are
based on current technology, best management practices, and current
costs for materials and labor. Total management expenditure is a func-
tion of management goals, management decisions, and size of the man-
aged area. Management activities include prevention, detection, and
mitigation.

Prevention expenditure is proportional to the number of infested
locations. Prevention expenditure c‘"“’"" is a function of unit cost
p{”""""‘, number of known infested locations N§f{‘°""" and prevention ef-
fort df{"""’ as follows:

revent prevent known reverit
cf: = Pi‘ Ni.t d1,.r - (21

Detection (monitoring) expenditure is proportional to the number
of uninfested locations. Detection expenditure is a function of the unit
cost of detection per location pfffm“, number of uninfested locations
(N{"“" — N1f}‘°“’"), and detection effort dffm as follows:

Clclftect = pdfrect <N'fT1flX__N:t1£l0Wfl)d1_d.€fEEf' (3)

Mitigation treatments are applied to known infestations._Mitigation
expenditure c’"'“g“"’ is a function of unit cost of mitigation p,l"'“g“", num-
ber of infested location Nf-f{“""'“, and mitigation effort d{'}‘"g““’ as follows:

crriitlgate = p]fT1lH'gflf€N1t€1OWfld'lTl1HgGfE‘ (4)

Expenditures for mitigation treatments, prevention, and detection
are summed to obtain total management expenditure in sector i‘ at
time t as follows:

revent detect mitigate
M1,: = cg: + C11 1' Cir ~ (5)

2.2.1.3. Total Cost. Economic damage D,_, and management expenditure
M,-_, are discounted and summed over time t to obtain an expression of
the present value future total cost associated with LFA infestation:

35 7

Total Cost = 28, D,_, + M,-1) (6)
O i l[_ _'

4 The form ofthis equation is similar to Mt-lita etal.12007).
5 About S50/acre per year.
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where 5! = 1/(1 + r)t is the discount factor, r is the annual discount rate,
and i indexes the seven economic sectors: agriculture. nursery, resi-
dences, schools, lodging, parks, and all others.

2.2.1.4. Social Impacts. LFA stings cause extreme pain, high anxiety, and
itchy welts. While other species of fire ants nest solely outdoors and
on the ground, LFA will enter houses, nest under kitchen counters and
in bedding, and crawl beneath clothing to sting people in their homes.
Outdoors, LFA can nest in leaf litter, in bushes, and in trees dropping
onto people who happen to brush by. Each encounter with LFA may en-
tail multiple stings. Domestic animals and pets are particularly suscepti-
ble to LFA stings. ln infested residential areas, Li-‘As have repeatedly
stung cats and dogs in the eyes inevitably blinding the animals over
time.

We used Census data (DEBDT. 2012a) and forecasts (DEBDT, 2009)
to estimate human population at home and at work (DEBDT. 2012b)
by sector. We used tourism authority data to estimate daily visitor
counts (HTA, 2012). We used U.S. pet statistics to estimate the popula-
tion ofdomestic pets (cats and dogs) on the island of Hawaii (AVMA
2012). We combined human and pet population data with our spread
model infestation rates to compute sting incidents to adults and chil-
dren at home and at play, adults at work, children at school, and visitors
at lodging and at play. Using infestation in the residential sector. we es-
timated the number of sting incidents to domestic pets in homes.

The number of LFA sting incidents per year S,-_, is dependent on the
human population Pop,-_,, the level of infestation, and the daily
probability of being stung in an infested area Aff“, multiplied by the
number days per year:

establishsgipman = )\sttingN3!ab1isli . pop|._t)355_ (7)
I

Over 35 years, total human sting incidents is:

as 1
Total human sting incidents = ZESFYW". (8)

f=01+1

Working conditions and land-use characteristics are all used to de-
termine the sting incident rate )\§_‘f"g. For example, nursery workers
who are in constant contact with plants will typically be stung more fre-
quently than hotel workers. Sting incident frequency increases with the
extent of LFA infestation. We quantified LFA sting incidents to humans
based on estimated number of human sting incidents that would
occur at homes, at work, in parks, at lodging, and at schools. We used
population data on residents, work force. and visitors.

The number ofpet sting incidents per year is dependent on the num-
ber of domestic dogs and cats Poppe“, pet sting incident frequency per
day )\""“ and level of infestation in the residential (homes) sector:

Neszablish
er ts pen establish i.t

5? = Ape POP; N131 355- (9)
|

LFA human and pet stings are a major social concern. For this study,
we enumerate the number of sting incidents without monetizing them
to allow the frequency of stings to be considered separately from eco-
nomic impacts

2.22. Management Decisions
Based on level of infestation, management goals and constraints, we

use the model to determine investment in prevention, detection, and
mitigation by sector and time period. investment in detection increases
the likelihood of finding LFA at newly introduced locations before the
infestation becomes established. investment in prevention reduces the



EXHIBIT B

104 D.J. Lee et at/ Ecologieai Economics 111( 2015) 100- 110

50%      
Akt sectors

4791

45%

35%      33%

C

03

3f1°     
279 ' 4,1,12,

it
X

Q 2095   __...__    _     _._.._..._._.. 
19°F  `   i o     _.._._.  '   ,

F4:.:   ,:.:',:',
3c

15% 13%-   -      ! 

1096

10% fail 2 A(     lam”

0%     9

5 10 20 35
Least test

mLCurrent
management Year

RReduced management

Fig. 2. Linke Fire Ant infestation by management type and year across all sectors.

probability that LFAs are transported between locations, Investment in Detection investment or is in units of person- hours per sector per
mitigation reduces the level of infestation at established locations, 

year and lira (.
0d,

7
Lr 1.

2.2.2. 1. Decision Variables. The decision( control) variable, do.", deter- Mitigation reduces the number of infested locations within a sector.

mines the level of effort in prevention, detection, and mitigation in Here mitigation effort is measured in terms of the number of insecticide

each sector i at each time period€. Prevention and detection activities applications drr t̀ ° te per sector per year.` Each application eradicates
are non- negative and unbounded, i. e., der  "

1- ddre"?
0. Mitigation LFA with probability, gym" g"e such that

treatment is nonnegative and bounded where 0 5 d7 °° S 4.

mitigate rnattgate, d,'" ''"

2. 2.2.2. Effectiveness. LFAs are elusive and as a result management actin-     
6'`    = I  ( 1

r

i 13)

ities are imperfect. The annual probability that any management activity and lintdm   a eLinLiid6mre1 =
prevention, detection. or mitigation) will succeed is less than one. We

model management success with a geometric distribution. Where A is
Management effort effectiveness parameters are derived from rec-

the probability of success( e.g. preventing a new infestation at one loca- ommended best management practices and expert opinion.
tion), Ford 1, the probability of success is 0= 0, ford I, and the

probability of success is:  
2.2.3. infested Locations and Spread

d
The initial infestation N   is set equal to the number of LFA infested

d= 1—( i—A)    10)     (
established) locations in 2012 as shown in Table 1. The spread

where 0<  _< 1 and U b 1.     

sub-

model simulates the survival, growth, and dispersal of LFA over time

Prevention encompasses efforts to thwart new infestations by re-    
within and between economic sectors With this pseudo- spatial repre-

ducing movement of LEA between locations. Prevention effectiveness
sensation. we simulate LEA spread as occurring with the movement of

prevenrde ends on theprobabilityof stopping spread
ewe'

and the in-     
goods and people over time within and across sectors. With information

ppp g p on acres per unit( location) and units per sector, we estimate infested
vestment in prevention d(r': acreage over time as follows: at each newly infested location the status

P„     transitions from" introduced" to either" uninfested" or" incubating"'
eweu= 

1...._ 11—> tP  "
t 

11)    and then to" uninfested" or" incubating" or" established." The modell
tracks the number of locations N in sector i at time t for each state of

Prevention investment dr' rei'° 
Es.( 0,°) is in units of person- hours infestation(...) as given by N; I' a whole number value that cannot

per sector per year and lim  ( Ort.  
a` _ 

1.      
exceed the number oflocationsper sector defined here as:

Ni,r'      
ax

a 0andE NP t' S P1j  .
Monitoring for LEA increases the likelihood that newly introduced

LEA colonies are found before they can establish, grow, and spread. De-
tection effectiveness Of' depends on the probability of detecting an 22.3. 1. Incubation, Detection, Mitigation. During incubation, LFAs repro-

LEA infestation Ade°'°
and investment in detection or-'. duce but do not spread. The number of locations with incubating popu-

lations equals the number of locations infested from other sectors

tes t)ererr=
I_ 1_

Adieterr o"" mrtroauced plus the number of locations infested internally N °"&'
tea

While incubating, LEA can be detected with effectiveness
Ede  .

The

a Insecticide application frequency is limited to 4 times per year per the manufacturer' s
This formulation of early detection is a modification of the functional form put forth by instructions.

Carrascoetat( 20t0;,   
a

Nascent.
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l

probability that LFAs are transported between locations investment in
mitigation reduces the level of infestation at established locations.

222.1. Decision Variables. The decision (control) variable, dig‘), deter-
mines the level of effort in prevention, detection, and mitigation in
each sectori at each time period r. Prevention and detection activities
are non-negative and unbounded, i.e., dfl"""". dffm 2 O. Mitigation

LFAnfes
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Fig, 2. Little Fir: Ant lnfcstation by management type and year across all sectors.

year and lim 1.
fin! -40

treatment is nonnegative and bounded where 0 5 5 4.

22.2.2. Eflicdveness. LFA: are elusive and as a result management activ-
ities are imperfect.The annual probability that any management activity

6;-from = 1_(1_,\‘q»i=w=
and i1m,,...,._,,(e§';‘“"“) = 9.

(prevention, detection. or mitigation) will succeed is less than one. We
model management success with a geometric distribution. Where A is
the probability ofsuccess (cg. preventing a new infestation at one loca-
tion). For d 5 1. the probability of success is 6 = 0, for d 2 1, and the
probability of success is:

a= i-(i-it)“ (10)
where0$)t$1and056$_l.

Prevention encompasses efforts to thwart new infestations by re-
ducing movement of LFA between locations. Prevention effectiveness
9lf{““"‘ depends on the probability of stopping spread )\?"""“ and the in-
vestment in prevention dl’}""“":

9§'f""*' = 1-(i~2\,l""‘”')”5m. (11)

Prevention investment d‘"""" € [0, ~) is in units of person-hours
per sector per year and lim (6f';"""“) = 1.

d"""“"—-

22.3. infested Locations and Spread
The initial infestation N13"‘ is set equal to the number of Ll-‘A infested

(established) locations in 2012 as shown in Table 1 The spread sub
model simulates the survival, growth. and dispersal of LFA over time
within and between economic sectors With this pseudo-spatial repre
sentation, we simulate LFA spread as occurring with the movement of
goods and people over time within and across sectors with informaoon
on acres per unit (location) and units per sector, we estimate infested
acreage over time as follows: at each newly infested location the status
transitions from “introduced” to either “uninfested or “incubating”
and then to “uninfested” or “incubating” or “established " The model
tracks the number of locations N in sector i at time t for each state of
infestation (...) as given by Nil") a whole number value that cannot
exceed the number of locations per sector defined here as

"1532" ml §~i;."’sF1i""~Monitoring for LFA increases the likelihood that newly introduced
LFA colonies are found before they can establish, grow. and spread. De-
tection effectiveness 6l‘°"“ depends on the probabiiity of detecting an
LFA infestation Adm and investment in detection 5:

eff” =1-(i~x§?“‘“)“?m. (12)

° This formulation ofearly detection is a modification of the functional form put forth by
Carrasco et al. (2010).

7 insecticide application frequency is limited rod times per year per the manufacturers
instnrtinns.
‘ Nascent.

_.,.- . . ._..._.,._,,... , ..,_. , ,. - _.... _ _2._._........

1

1
és

1

Detection investment d2‘i""’ is in units of person hours per sector per

Mitigation reduces the number of infested locations within a sector
Here mitigation effort is measured in terms of the number of insecticide
applications d',,'}'“'“" per sector per year.’ Each application eradicates
LFA with probability x:""="°" such that

) (13)

Management effort effectiveness parameters are derived from rec
ommended best management practices and expert opinion

223.1. incubation, Detection Mitigation. Dunng |ncubation,1.FAs repro
duoe but do not spread The number of locations with incubating popu-
lations equals the number of locations infested from other sectors

plus the number of locations infested internally Nf°.‘_"‘§‘
While incubating. LFA can be detected with effectiveness 8“'°"‘ The
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number of locations with newly introduced( w= 1) incubating infesta-    Table 2

tions that escaped detection is defined:    Little Fire Ant Infestation by sector in years 5 and 35.

Year Year

Nnnt,

wtrte,
mk — 

i

iLnroduced
I

NArrn—

vS,t
1_(

dt a
35

14 rt Reduced Currentnt Reducrd
Senor feast coat 1cWisest

management man ment ma ',. MCnt ,       t

Ag

The number of newly introduced incubating infestations that have Lodging

been detected( w= 1) is defined:  Nur4e` 1

Other

Ninrubate Ninrraduced

t
Nara wth detect

15 Nx ldenawt

e

t. t,w   =   d, t it- t i. t r a
srhons   .,€ irk , .._F 4':   ww__'.       -_,

Percent infested.

Incubating infestations can be destroyed with probability A 1, so the

decision to eradicate is d=( 0, 1). If
drzadr`°°= 

1 then the NxW,
r' re  '

0

If d€
rodecnte

0 the number of known locations with incubating papula-    Of the incoming propagules only a proportion NI"' survive to become

tions is defined: Incubating infestations become established after newly introduced infestations:
3 years. The number of locations with established LFA populations is

defined:  N:Mr i.

trcxha-
f.d_ AsurrineNin    

22)
i.

Nimtibaa  _ Incubate
1 .

derndzeute) 

1 fi)
t, t=ti,rvkl    ,, l.w is

22.3.3. Intrinsic Growth. For our model, we define intrinsic growth as vi-
ash ersh uare ntu1100, ung)

NYstbbliw N, sr"
hli_
7    N; trttbr_, Niit__

1
l7)    able ant colonies crawling from one location to another. For LFA, the rate

of intrinsic growth A ,
aw , is slow.!° We simulate intrinsic growth as in-

All established infestations are assumed to be" known" infestations creasing in the number of established locations A and de-

due to the damages they cause and are thus candidates for mitigation creasing as the sector approaches full infestation. The number of

treatment. The effectiveness of treatment O'"
i" gtfe

is defined in locations newly infested from intrinsic growth is defined:

Eq. ( 13), The number of locations with established LFA colonies is eunnit5h.

defined:    ernwrh growth establish Nr,r
N

t   =
A N,,

t
1—  

N"' a ).   
23)

I

Nestabiisht t. t=Neuaitsh7  ( 1— omitIF%
gate),   

13
i,   

The number of infested locations in each sector i is:    3. Management Scenarios

final _" establish   " incubate }.. Nirxubate( unk),  
i 9,) To assess the potential economic damages from Little Fire Anton the

r.t , —    r t
island of Hawaii and potential benefits from managing Little Fire Ant.
we evaluated a current management( status quo) scenario and two al-

2.2.3.2. Human Transport, Through human movement( to and from
ternate scenarios: reduced management( a reduction in public manage-

work, school, and outdoor recreation) and goods exchange, live viable
ment efforts to contain infestations and prevent spread) and least cost

ant colonies are dispersed among and between sectors.    
a theoretical Pareto optimum that assumes perfect knowledge and

Viable ant colonies transported out of one sector to another sector is
full cooperation; the sum of management costs and economic damages

termed an Outgoing propagule. The number of Outgoing propagules
Is minimized),

N') r is proportionate
Ary"'" a

to the number of infested locations
Current public management is led by the Hawaii Ant Lab( University

N `°
bi' P less the effectiveness of prevention efforts Or— and is

of Hawaii). With a staff of five people, the Lab provides research, out-

expressed as follows:      
reach, education, training, advice and limited mitigation activities for
all invasive ant issues in the State of Hawaii including maintaining a

t estdbtesh utvarian/   p event'  website" with information on impacts and remedies. The Big Island In-
N

ru =
Ni,t Ai 11— i.t    )'

20)     
vasive Species Committee provides education and outreach on Little

Fire Ant and other invasive species on the island of Hawaii.
Viable ant colonies transported into one sector from other sectors For the current management scenario, we assumed that residents

are termed Incoming propagules N;?r_ Incoming propagules are the and businesses with LFA infestations treat periodically to mitigate
sum of Outgoing propagules Kr transported from all other sectors local impacts but not sufficiently to eradicate LFA from their property
i i, defined as follows:  or halt the spread to other properties. Treatment occurs when infesta-

tion reaches 20%, then control effort is proportionate to the level of in-
NVrwu festation. In the Park and School sectors, LFA infestations remain

N11 ... ( Elii "
Tit  

1_    
rar ).      

21}       r2
untreated.

For the reduced management scenario, we assumed a cut in public

The matrix K captures the commerce on the island likely to transport
funding for mitigation treatment, prevention, detection, outreach and
education which would result in a faster rate of spread. Residents and

ant colonies between sectors. The matrix elements Icy, are nonnegative
businesses with LEA infestations treat periodically to mitigate local im-

0 5 k, < 1 with values that sum to one ikj.i== 1, Uninfested and less pacts but not sufficiently to eradicate LFA from their property or halt
3 the spread to other properties. Treatment occurs when infestation

infested sectors are assumed more susceptible to incoming propagules

than heavily infested sectors hence inclusion of the factor ( 1-- Nemo1.     10 Ten meters per year.
www_littlefireant . coru.

f. Az present, infested public schools and parks are being treated for LFA. However, when
this study began. schools were not treated due to lack of funding and parks were not treat.

4
Termed" base rate invasion probability"( Leung et al., 2002). ed because use of anticides was not permitted.
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number of locations with newly introduced (w = l ) incubating infesta-
tions that escaped detection is defined:
N:n31vmu(imk> = + (1 __ (14)

The number of newly introduced incubating infestations that have
been detected (w = 1) is defined:

MZfiL""" = (Nif1“°‘“‘“’ +~ ~i??i‘“)@ifi‘“’- <15)
incubating infestations can be destroyed with probability A = l. so the

decision to eradicate is d = (0. l). if d§§""“°" = 1 then the N{,'§‘.“"" -= 0
if dfi""“""‘ = 0 the number ofknown locations with incubating popula-
tions is defined: incubating infestations become established after
3 years. The number of locations with established LFA populations is
defined:

~2?f2'i‘.‘i’f’.3'.. -= ~€.".‘?i”“" (1 -<1.r’I““"““‘) no
~§f""‘“” - ~?i‘i3‘i"‘" ~+ ~§fI’i‘i‘?§' N572‘??? ‘“"“’» 01>

All established infestations are assumed to be ‘known’ infestations
due to the damages they cause and are thus candidates for mitigation
treatment. The effectiveness of treatment 6'"“"“" is defined in
Eq. (13). The number of locations with established LFA colonies is
defined:
Nfimblish = N3t:l;lish(1_6$iripte). (18)

The number of infested locations in each sector i is:
Mimi N-atoblish Nmcu‘we " ho it

l,t+l = i,r '4” it "l" “(M )‘ U9)

2.2.32. Human Transport. Through human movement (to and from
work, school. and outdoor recreation) and goods exchange, live viable
ant colonies are dispersed among and between sectors

Viable ant colonies transported out of one sector to another sector is
termed an Outgoing propagule. The number of Outgoing propagules
N3“ is proportionate ¢\§""‘”‘°" 9 to the number of infested locations
Nf_§”"“"‘ less the effectiveness of prevention efforts 9§f{“""' and is
expressed as follows;
Nan = Ainvarion(1 __ Op:-even: (20)

Viable ant colonies transported into one sector from other sectors
are termed incoming propagules NH}. incoming propagules are the
sum of Outgoing propagules N}-fl“ transported from all other sectors
j at l. defined as follows:

t,t " I Li j.t '

The matrix K captures the commerce on the island likely to transport
ant colonies between sectors. The matrix elements lg, are nonnegative

1|

0 5 k,-_, 5 1 with values that sum to one Zk,-_. = 1. Uninfested and less
1 .

infested sectors are assumed more susceptible to incoming propaguies
“fwd!

than heavily infested sectors hence inclusion of the factor <1 -

9 Termed “base rare invasion probability‘ (Leung er al.. 2002).

Table 2
Little Fire Ant Infestation by sector in years S and 35.

Year Year
5 35

Sean:

K8
3-IN"!
Nanny
Other
Park!
lxsidentlai
Schwh

Percent infested

Of the incoming propagules only a proportion ,\,*“"""‘ survive to become
newly introduced infestations:

~t?,"."°"“°"' = >~“"‘*"~§3~ 02>

22.3.3. Intrinsic Growth For our model, we define intrinsic growth as vi-
able ant colonies crawling from one location to another. For LFA. the rate
of intrinsic growth )\""‘“" is slow.'° We simulate intrinsic growth as in-
creasing in the number ofestablished locations I\"""""fi‘“"""' and de-
creasing as the sector approaches full infestation. The number of
locations newly infested from intrinsic growth is defined:

dilia

~fI""“ = *""’”"~7.i‘°"“"’ (1 "" on

3. Management Scenarios

To assess the potential economic damages from Little Fire Ant on the
island of Hawaii and potential benefits from managing Little Fire Ant.
we evaluated a current management (status quo) scenario and two al-
ternate scenarios: reduoed management (a reduction in public manage-
ment elforts to contain infestations and prevent spread) and least cost
(a theoretical Pareto optimum that assumes perfect knowledge and
full cooperation; the sum of management costs and economic damages
is minimized).

Current public management is led by the Hawaii Ant Lab (University
of Hawaii). With a staff of five people, the Lab provides research. out-
reach. education. training. advice and limited mitigation activities for
all invasive ant issues in the State of Hawaii including maintaining a
website“ with information on impacts and remedies. The Big Island In-
vasive Species Committee provides education and outreach on Little
Fire Ant and other invasive species on the island of Hawaii.

For the current management scenario. we assumed that residents
and businesses with LFA infestations treat periodically to mitigate
local impacts but not sufficiently to eradicate LFA from their property
or halt the spread to other properties Treatment occurs when infesta-
tion reaches 20%, then control effort is proportionate to the level of in-
festation. ln the Park and School sectors. LFA infestations remain
untreated."

For the reduced management scenario. we assumed a cut in public
funding for mitigation treatment. prevention. detection, outreach and
education which would result in a faster rate of spread. Residents and
businesses with IFA infestations treat periodically to mitigate local im-
pacts but not suificiently to eradicate LFA from their property or halt
the spread to other properties. Treatment occurs when infestation

‘° Ten meters per year.
“ www.littlefircants.com.
'1 Atptesent, infested public schools and parks are being treated for l.F/sllowevcr. when

this smdybegansdsoolswerenm treateddue tolackoffundingand parlrswere not treat-
ed because use ofanticides was not permitted.
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Fig. 3. Little Fire Ant human sting incidents by management type and year across all sectors.

reaches 20%, then control effort is proportional to the level of infesta-     expenses and $ 1 1 million in damages. Mitigation expenditures are

hon. In the Park and School sectors, LFA infestations remain untreated.     greatest in the agriculture and school sectors. Prevention expenditures

For the least cost management scenario, we assumed that treatment are greatest in the residential sector. Detection expenditures are

decisions in all sectors were made to benefit the whole island without greatest in the lodging sector. Over 35 years, the total number of Little
regard to distributional effects.    Fire Ant sting incidents involving children, adults and visitors is

We applied simulation modeling to determine the long- term im-    94 million.

pacts from current management and reduced management." We

applied optimization modeling to determine the cost minimizing deci-    4.3. Reduced Management

sions and long term impacts from least cost management.
The model was run on Microsoft Excel using the Frontline Risk Solv- Under reduced management, in the coming 5 years, Little Fire Ant

er Platform.       will spread more quickly on the island of Hawaii infesting 53%, 66%,
71%, and 54% of the nursery, lodging, park, and school sectors. In

4. Results
10 years, infestation will reach 57%, 71%, 74%in the nursery, lodging,

and park sectors. Mitigation expenditures are greatest in the agriculture,

4. 1. Current Management park, and school sectors. The number of sting incidents is highest in the
residential sector. In 35 years, the present value total cost including

Under current management in the coming 5 years, Little Fire Ant will management expenditures and economic damages from Little Fire Ant

spread on the island of Hawaii infesting 31%, 50%,60%, and 52% of the is$ 12.9 billion. Over 35 years, the total number of Little Fire Ant sting in-

nursery, lodging, park, and school sectors. In 10 years, infestation will cidents involving children, adults and visitors is 2. 8 billion.

reach 42% and 54% in the nursery and lodging sectors. In 35 years, the Simulation model results for infestation over time by sector and

present value total cost from Little Fire Ant is $ 6.1 billion based on management type are illustrated in Fig. 2 and Table 2.

5. 536 billion management expenditures and$ 549 million in economic Simulation model results for human sting incidents over time by sec-

damages. Costs are greatest in the agriculture, park, and school sectors.    tor and management type are illustrated in Fig. 3 and Table 3.

Over 35 years, the total number of Little Fire Ant sting incidents involy- Simulation model results for total cost over time by sector and man-

mg children, adults and visitors is 2. 3 billion.      agement type are illustrated in Fig, 4a- c.

4.2. Least cost Management
4.4. Management Tradeoffs

To achieve least cost management, Little Fire Ant is suppressed with
We conducted a multi- objective analysis to evaluate the tradeoff be-

early mitigation treatment; prevention and detection in all infested sec
tween management focused on reducing rhe monetary cost of an LFA

tors. Under least cost management in the coming 5 years, Little Fire Ant
infestation( management expenditures and damages) versus manage

infestations decrease to 5% and 24%in the lodging and school sectors,    
merit focused on reducing the number of human sting incidents. If

drop to 2. 5% in the nursery and lodging sectors, and sink to I% or
cost reduction is the primary objective, a least cost management strate-

lower in the remaining sectors. Over 35 years, the present value total gy will yield a PV total cost of$51 million and 94 million human sting

cost is$ 51 million based on an estimated$ 40 million in management
incidents over 35 years. This outcome is a clear improvement over

current management. 14 as both cost and human sting incidents are
reduced. This outcome is" efficient" because in order to further reduce

We applied simulation modeling. For interested readers, a comparable problem solved
with constrained optimization would minimize LFA spread subject to a public budget of
200k to depict current management and minimize LFA spread subject to an annual bud-     14 Under current management PV total cost is$ 6. 1 billion and total human sting inci-

get of$' t00k to depict reduced management.       dents is 23 billion over 35 years.
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Fig, 3. Little Fire Ant human sting incidents by management type and year across all sectors.

reaches 20%. then control effort is proportional to the level of infesta-
tion. ln the Park and School sectors, LFA infestations remain untreated.

For the least cost management scenario. we assumed that treatment
decisions in all sectors were made to benefit the whole island without
regard to distributional effects.

We applied simulation modeling to determine the long-term im-
pacts from current management and reduced management.“ We
applied optimization modeling to determine the cost minimizing deci-
sions and long term impacts from least cost management

The model was run on Microsolt Excel using the Frontlirie Risk Solv-
er Piatforrn

4. Results

4. i. Current Management

Under current management in the coming 5 years. Little Fire Ant will
spread on the island ofHawaii infesting 31%. 50%. 60%. and 52% of the
nursery. lodging, park, and school sectors. ln 10 years. infestation will
reach 42% and 54% in the nursery and lodging sectors. ln 35 years. the
present value total cost from Little Fire Ant is $6.1 billion based on
$5.536 billion management expenditures and $549 million in economic
damages. Costs are greatest in the agriculture, park. and school sectors.
Over 35 years, the total number of Little Fire Ant sting incidents involv-
ing children, adults and visitors is 2.3 billion.

4.2. Least Cost Management

To achieve least cost management, Little Fire Ant is suppressed with
early mitigation treatment: prevention and detection in all infested sec-
tors. Under least cost management in the coming 5 years. Little Fire Ant
infestations decrease to 5% and 24% in the lodging and school sectors.
drop to 2.5% in the nursery and lodging sectors. and sink to 1% or
lower in the remaining sectors. Over 35 years. the present value total
cost is SS1 million based on an estimated $40 million in management

l’ We simulation modeling. For interested readers. acomparablepioblernsolved
with constrained optimization would minimize LFA spread subject to a public budget of
$200k to depict current management and minimize LFA sprud subject to an annual bud-
get of $100k to depict reduced management.

expenses and $11 million in damages. Mitigation expenditures are
greatest in the agriculture and school sectors. Prevention expenditures
are greatest in the residential sector. Detection expenditures are
greatest in the lodging sector. Over 35 years. the total number of Little
Fire Ant sting incidents involving children, adults and visitors is
94 million.

4.3. Reduced Management

Under reduced management, in the coming S years, Uttle Fire Ant
will spread more quickly on the island of Hawaii infesting 53%. 66%.
71%, and 54% of the nursery, lodging, park. and school sectors. in
10 years. infestation will reach 57%, 71%. 74% in the nursery, lodging.
and park sectors. Mitigation expenditures are greatest in the agriculture.
park. and school sectors. The number of sting incidents is highest in the
residential sector. ln 35 years. the present value total cost including
management expenditures and economic damages from Little Fire Ant
is $12.9 billion. Over 35 years, the total number of Little Fire Ant sting in-
cidents involving children, adults and visitors is 2.8 billion.

Simulation model results for infestation over time by sector and
management type are illustrated in Fig. 2 and Table 2.

Simulation model results for human sting incidents over time by sec-
tor and management type are illustrated in Fig. 3 and Table 3.

Simulation model results for total cost over time by sector and man-
agementtype are illustrated in Fig 4a-c.

4.4. Management Tradeojfs

We conducted a multi-objective analysis to evaluate the tradeol’fbe-
tween management focused on reducing the monetary cost of an LFA
infestation (management expenditures and damages) versus manage-
ment focused on reducing the number of human sting incidents. if
cost reduction is the primary objective. a least cost management strate-
gy will yield a PV total cost of $51 million and 94 million human sting
incidents over 35 years. This outcome is a clear improvement over
current management“ as both cost and human sting incidents are
reduced. This outcome is "efficient" because in order to further reduce

“ Under current management PV total cost is $6.1 billion and total human sting inci-
dents is 2.3 billion over 35 years
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Table 3 over 35 years. This outcome is a clear improvement over current man-
Little Fire Ant human sting incidents by sector in years. 5 and 35. agement, as both cost and human sting incidents are reduced. This out-

come is" efficient" because in order to further reduce sting incidents
ts

Current Reduced costs would have to rise. For example, reducing human sting incidents
Sector L'''''''''''  

managemem management
L'''''''''' 

management inanagemeni to 22 million will cost$ 140 million over 35 years for a marginal cost

Ag41:11   ''''   k'it:I' ..,,  i,,   ,;?*:.    of$3 per human sting incident avoided. Reducing human sting incidents
ea,..0'.....,       

N,
a'   ciAtr;g1,4 to 6 million will cost$ 944 million over 35 years for a marginal cost of

L' alvax Si;   341,Atzti
ery t'$'4...:

1-.1,    i".'''?",-',• '- n' N--.14,,     $ 306 per human sting incident avoided. Additional numerical results
411-re-ii    ''''

4/ 74 from the multi- objective analysis can be seen in Table 4.
i"?'Ali'l' -''';‘,:l' f': If society places a high value on avoiding sting incidents, Le. not get-tA,,,•, z:
0-'1634"'-''      ting stung, they may be willing to invest more in LFA management and

Million sting incidents, treatment, Information on marginal costs can help individuals deter-
mine their preferred level of LFA control. At higher costs, individuals

may prefer to be stung rather than pay for the additional management.
costs, sting incidents would have to rise. If reducing human sting Efficient alternatives for the island of Hawaii range from$ 2 to$ 306 per

incidents is the primary objective, a least sting management strategy avoided sting incident. Values are displayed in Table 4 and illustrated in
will cost$ 91 million and reduce human sting incidents to 73 million Fig. 5.
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Fig. 4. a. Early management expenditures by year and management type. b. Economic cost to society by year and management type, c. Little Fire Ant total economic cost over 35 years by
management type.
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Table 3
Little Fire Ant human sting incidents by sector in years S and 35.

Vear Yea
5 35

km“ Lem um Current Reduced CurrentBaum“ Induced

M
Homes
l-065$"!
N ursery
Other
Parks

costs. sting incidents would have to rise. if reducing human sting
incidents is the primary objective, a least sting management strategy
will cost $91 million and reduce human sting incidents to 73 million

f H

over 35 years. This outcome is a clear improvement over current man-
agement as both cost and human sting incidents are reduced. This out-
come is “efficient" because in order to further reduce sting incidents
costs would have to rise. For example. reducing human sting incidents
to 22 million will cost S140 million over 35 years for a marginal cost
of$3 per human sting incident avoided. Reducing human sting incidents
to 6 million will cost $944 million over 35 years for a marginal cost of
$306 pet human sting incident avoided. Additional numerical results
from the multi~objective analysis can be seen in Table 4.

lfsociety places a high value on avoiding sting incidents. ie. not get-
fmg stung. they may be willing to invest more in LFA management and
treatment. Information on marginal costs can help individuals deter-
mine their preferred level of LFA control. At higher costs, individuals
may prefer to be stung rather than pay for the additional management.
Elficient alternatives for the island of Hawaii range from S2 to $306 per
avoided sting incident. Values are displayed in Table 4 and illustrated in
Fig. 5.
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Fig. 4 ( continued).

5. Discussion of Results detection through use of peanut butter sticks, visual observations, or

receiving stings( Imperfect information).
Our model results showed that an increase in funding over current    • Infested businesses may treat for LFA but be unwilling to report their

management will be needed to prevent rapid and widespread infesta-      infestation to avoid repercussions such as loss in customers, ban on

tion of Little Fire Ant on the island of Hawaii, sales, lost certification, and quarantine( Asymmetric information).

The benefits from increased management effort include:       Neighborhoods, communities, and businesses within the same indus-

try• 
Improved quality of life for residents, children, and pets.      

can share information, treatment methods, and costs, and benefit

as a group from managing LFA collectively. Coordinating a group effort
Savings to homeowners from less frequent treatment of LFA in and requires a lot of communication, time, and willing volunteers( Infor-
around the home. 

oration costs, scale economies, positive externalities).

Protection to agricultural and nursery farms from large increases in
expenses and potential economic losses due to yield decline, treat-

ment costs, lost sales, and reduced export volume.

Protection to visitor industry businesses from large increases in ex- 6. Conclusions
penses and potential economic losses due to visitor sting incidents
on Iodging property and at popular outdoor recreation areas.

On the island of Hawaii, Little Fire Ant infests over 4000 locations.
Reduced risk of spread from the island of Hawaii to other islands in the Current management includes ant species identification, response, pub-
State,   lie information and assistance, technology development, public aware-

ness and education. Our findings show that current management is

Technical challenges in managing little fire ant on the island of slowing Little Fire Ant spread but will be insufficient in preventing Little
Hawaii include:   Fire Ant from rapidly spreading within the island of Hawaii. Reducing

efforts to control Little Fire Ant will lower costs in the short term com-

Newly developed bait formulations and application methods are pared with current management, but lead to more sting incidents,
proving effective in controlling LFA populations. However their use
in commercial agriculture is banned except for a few food crops.

LFAs are thriving in beach parks, but until recently no chemical op-    Table 4

tions were pernussible for use at infested locations near water.  Total cost and total human sling incidents over 35 years.

PV total cost Human sting incidents Marginal cost per avoided sting incident'

Economic Challenges and Opportunities s mil mil 5

Treating a widespread infestation of LFA will require a high level of
551

73 52

cooperation from all agents including property owners, farms, busi-      5140 22 53

nesses, and multiple levels of government In our model, we assumed      $ 153 15 54

full cooperation, but in reality that is not be the case. We've heard sev-      $
154 17 5

eral complaints from distressed homeowners and farmers about LFA
174

15 s0

174 14 57

infestations on neighboring properties that are left untreated.     5183 13 59

At the private level, individual households and businesses will pay to 5194 12 512

control LFA on their own property hence benefiting their neighbors,      $ 207 12 516

however since they do not share in those additional benefits, they
5225 11 24

will then tend to underinvest in LFA control, perhaps not treating
5300 10 541

5300 9 556

the periphery of their property or otherwise leaving more ants than      $ 351 s 553

optimal to reproduce and spread( Positive externality).    5944 6 306

The location of new infestations is difficult to predict To a large extent,      < Marginal cost is calculated as increase in total cost i Reduction in sung incidents from

the State relies on an observant public to report new infestations—     the row above. For example $ 91 — Si)  { 94— 73)=$ 2.
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Least Cost Cum-nt management Reduced Management

Fb.4 (continued).

5. Discussion of Results

Our model results showed that an increase in funding over current
management will be needed to prevent rapid and widespread infesta-
tion of Little Fire Anton the island of Hawaii.

The benefits from increased management effort include:
~ Improved quality of life for residents. children, and pets.
- Savings to homeowners from less frequent treatment of LFA in and

around the home.
~ Protection to agricultural and nursery farms from large increases in

expenses and potential economic losses due to yield decline, treat-
ment costs. lost sales. and reduced export volume.

* Protecfmn to visitor industry businesses from large increases in ex-
penses and potential economic losses due to visitor sting incidents
on lodging property and at popular outdoor recreation areas.

- Reduced risk ofspread from the island of Hawaii to other islands in the
SIAE8.

Technical challenges in managing little fire ant on the island of
Hawaii include:
- Newly developed bait formulations and application methods are

proving effective in controlling LFA populations. However their use
in commercial agriculture is banned except for a few food crops.

- LFAs are thriving in beach parks. but until recently no chemical op-
tions were permissible for use at infested locations near water.

Economic Challenges and Opportunities
~ Treating a widespread infestation of LFA will require a high level of

cooperation from all agents including property owners. fanns. busi-
nesses, and multiple levels of government ln our model, we assumed
full cooperation, but in reality that is not be the case. We've heard sev-
eral complaints from distressed homeowners and farmers about LFA
infestations on neighboring properties that are left untreated.

~ At the private level, individual households and businesses will pay to
control LFA on their own property hence benefiting their neighbors,
however since they do not share in those additional benefits, they
will then tend to underinvest in LFA control. perhaps not treating
the periphery of their property or otherwise leaving more ants than
optimal to reproduce and spread (Positive externality).

~ The location ofnew infestations is difficult to predict.To a large extent.

detection through use of peanut butter sticks. visual observations. or
receiving stings (imperfect information).

- infested businesses may treat for LFA but be unwilling to report their
infestation to avoid repercussions such as loss in customers, ban on
sales. lost certification. and quarantine (Asymmetric infonnation).

- Neighborhoods. communities. and businesses within the same indus-
try can share information. treatment methods, and costs. and benefit
as a group from managing UFA collectively. Coordinating a group effort
requires a lot of communication. time, and willing volunteers (infor-
mation costs. scale economies. positive externalities).

6.Conclusions

On the island of Hawaii. Little Fire Ant infests over 4000 locations.
Current management includes ant species identification. response. pub-
lic information and assistance. technology development. public aware-
ness and education. Our findings show that current management is
slowing Little Fire Ant spread but will be insufficient in preventing Little
Fire Ant from rapidly spreading within the island of Hawaii. Reducing
efforts to control Little Fire Ant will lower costs in the short term com-
pared with current management. but lead to more sting incidents.

Table I
Total cost and total human sting incidents over 35 years

PV total cost Human sting incidents Marginal cost per avoided sting incident’
S mil mil S
$51 94 -
591 73 % H)

S140
$153
$159
$166
$174
$183
$194
$207
$225
5254
S300
$388
$944

22
18
17
l5
14
13
12
12
I1
l0
9
B
6

33323
$9
$12
$16
S24
$41
SS6
S83
$305

‘ Majimloostlscalcuhtedas increase in totalcost -1- Reduction tnstmg incidents from
the State relies on an observant public to report new infestations — the row above.For example (set ~ st) + (94 - 13) = $2.
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higher costs and larger damages in the longer terrn Results indicate that
an increase in management effort is economically and socially warrant-
ed as the island economy would realize net benefits of $5 billion in total
cost savings including a reduction in economic damages 08540 million
and avoidance of 2.1 billion human sting incidents over 35 years.

7. Summary

Management effort has a significant impact on Little Fire Ant infesta-
tion overtime. Under current management. Little Fire Ant infestation
will continue to rise in all sectors eventually becoming established in
all sectors and in all developed locations on the island in 15 years By in-
creasing management effort through monitoring, spread prevention.
and mitigation. Little Fire Ant spread can be slowed and populations
eventually suppressed. Under least cost management. Little Fire Ant in-
festations are suppressed over the course of 27 years.

Management effort has a significant impact on the number of little
Fire Ant sting incidents. Under current management. people on the is-
land of Hawaii will suffer 2.3 billion sting incidents over 35 years.
Their pets will endure 0.9 billion sting incidents over 35 years. With ef-
forts to suppress Little Fire Ant populations. under least cost manage-
ment during the next 35 years people and pet will suffer fewer sting
incidents. down to 94 million for people and 9 million for pets.

Management effort has a significant impact on costs and damages. in
the next 35 years the cost of little Fire Ant under current management
will balloon to $6.1 billion. With efforts to suppress Little Fire Ant pop-
ulatlons. under least cost management. net costs drop to SS1 million. a
substantial savings to the local economy.
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HB 481 HD1 – RELATING INVASIVE SPECIES 
  
Chair Luke, Vice Chair Cullen and members of the committee:  
 
Thank you for the opportunity to provide comments on HB 481 HD1, which asks the 
Department of Agriculture to establish a pilot pesticide treatment coupon project and a 
little fire ant site map for the county of Hawai‘i, requires a report to the Legislature on 
project implementation, and appropriates funds for these purposes. 
 
With training on pesticide safety and effective control techniques, involvement of the 
public in efforts to control invasive species, given the limited resources available to 
government agencies, is a potentially useful approach, and the pilot project could create 
a model for management of other persistent invasive species in the state. 
 
We defer to the Department of Agriculture on fiscal and management implications of HB 
481, but we support the intent of the bill to involve the public in efforts to control invasive 
pests. We suggest that appropriate funding and resources for public education in safe 
and effective pest control techniques be included in the pilot project. 
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SUPPORT FOR HB481SD1  
“RELATING TO INVASIVE SPECIES” 

 
Representative Sylvia Luke, Chair 

Senator Ty Cullen, Vice Chair  
House Committee on Finance 

Friday, February 24, 2017   12:30 pm State Capitol, Conference Room 308 
 
 

Submitted on Behalf of the Democratic Party of Hawaii 
 

The Democratic Party of Hawaii supports HB481 SD1 “Relating to Invasive Species”, which 
will establish a pilot pesticide treatment program and a site map for the county of Hawaii.  
Passage of legislation to address the impact of invasive species on our ecosystems including 
the destruction being caused by little red fire ants is one of DPH’s legislative priorities for 
this 2017 Legislative Session. 
 
 
 

Respectfully submitted,  
 

                        /s/ Tim Vandeveer    (tim@hawaiidemocrats.org)  
                          Chair of the Democratic Party of Hawai‘i 

  
       /s/ Margaret Wille     (margaretwille@mac.com) 
      /s/ Sean Smith            (simashang@yahoo.com) 
                Legislative Affairs Committee Co-chairs     
 



BIISC 
23 E. Kawili St. 
Hilo, HI 96720 
(808) 933-3340 
biisc@hawaii.edu 
www.biisc.org 
 
Hearing: Friday, Feb 24, 2017  
House Finance Committee 
RE: HB481 
 
Aloha, 
 
BIISC fully supports HB481, establishing a pesticide treatment coupon program to support residents in 
treatment of little fire ant (LFA).  
 
Since May of 2016, BIISC has offered a community support program to educate and train Big Island residents 
in control of LFA. Our training is targeted at the community level to encourage neighbors to work together 
and mobilize one another.  We have held over 60 community education sessions in that time, and have used 
these opportunities to learn about the barriers that residents feel prevent them from successful control of 
LFA in their communities.  One of the top 3 barriers to effective control of LFA, as identified by 
residents, was the cost of control products. 
 
Effective LFA control requires repeated, consistent and well-timed applications of the right product. Often 
this is difficult for residents to sustain – a missed month or two of treatment due to constricted finances can 
allow ant populations to build up to pre-treatment levels, forcing residents into a never-ending cycle of 
“chasing” the population numbers.  However, in neighborhoods where residents have worked together to 
plan a sustained approach, we have seen groups of neighbors bring their LFA detections down by as much as 
80% in 6-9 months.  When zero detections are reached, property owners can enter a maintenance phase 
where they treat only as necessary to stop any new infestations.  
 
We have worked with the communities to develop methods of cost-sharing and labor-sharing that can reduce 
treatment costs over a year by as much as 40%.  However, to achieve these savings, residents much purchase 
products in bulk – requiring an initial upfront investment of several hundred dollars, which for many is 
simply too great of a hurdle.   
 
From November 2016-March 2017, the County of Hawaii (using a HISC grant) has offered coupons for LFA 
control products to residents who attend a training program by BIISC or the Hawaii Ant Lab.  This has made a 
significant difference for many of our residents: in some of our poorest communities, treatment became 
possible only after they were able to combine their coupons to make the purchases necessary to begin.  The 
program has been enthusiastically embraced, to the extent that our LFA team has been working nights, 
weekends, and holidays to meet the demand for providing the necessary training! 
 
The residents of the Big Island are motivated, committed, and eager to attack this problem.  Their efforts will 
save millions of dollars in future costs for our farmers, schools, businesses and taxpayers across the state.  
Your support of those efforts through the passage of HB481 will empower more residents and will result in 
significant current and future benefits to Hawaii.   
 
Thank you for this opportunity, and do not hesitate to contact us for more information.  
 
Franny Kinslow Brewer 
Communications Director 

 

mailto:biisc@hawaii.edu
http://www.biisc.org/
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February 24, 2017 
 
 
 
Testimony To: House Committee on Finance 
   Representative Sylvia Luke, Chair 
 
 
Presented By: Tim Lyons, CAE 
   Executive Director 
 
 
Subject: H.B. 481, HD 1 - Relating to Invasive Species 
  
 
 
Chair Luke and Members of the Committee: 
 

I am Tim Lyons, Executive Director of the Hawaii Pest Control Association. 

 

We support this bill.  Private pest control operators are trained routinely on ant control, their 

biology and the better methods of control.  As an example, the little fire ant typically harbors in 

trees and bushes up as much as six (6) feet high.  Not every homeowner will want to climb a 

ladder and make an outdoor pesticide application. 

 

We support this appropriation which will help to reduce the homeowner’s cost.  We also think 

that a map indicating infestation sites would be helpful. 

 

Based on the above, we support this bill. 

 

Thank you. 
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Testimony in Support of the Intent of HB 481 

 

Aloha Chair Luke, Vice Chair Cullen, and Committee Members, 

The Coordinating Group on Alien Pest Species (CGAPS) supports the intent of HB 481, 

Relating to Invasive Species. The aim of this measure is to require the Hawaiʻi Department of 

Agriculture (HDOA) to establish a little fire ant (LFA) pesticide treatment coupon program, map 

and provide public information on verified presence of LFA in Hawaiʻi County, propose 

legislation to address LFA, and appropriate funds for HDOA to comply.  

 CGAPS appreciates the tremendous impact of LFA on the economy, environment, public 

health, and the quality of life of entire communities.  Over the past several years, we have 

worked closely with HDOA, the Hawaiʻi Ant Lab, CTAHR researchers, the Hawaiʻi Invasive 

Species Council, the Invasive Species Committees, and others to try to address LFA.  For 

example CGAPS, the Oahu Invasive Species Committee, and HDOA used public outreach, 

media, and school visits to engage Oahu residents in surveying their properties for LFA.  Since 

2014, nearly 500 samples were submitted by the public (one was LFA), and CGAPS and OISC 

received more than 1,200 ant samples from students (none were LFA).  The work with schools 

has been intensive, requiring an average of 1 FTE to help guide the teachers and students through 

the ant survey and ID activities.  Samples submitted by the public were identified by HDOA, 

which also required staff time.  From the bill language, it isn’t clear how much support would be 

provided to assist with the presence/absence verification and mapping.   

We appreciate the Legislature’s help in gaining tools and resources that could enable the 

public to participate in controlling LFA on private property, although we defer to HDOA on the 

details of instituting a pesticide treatment coupon program.   

Mahalo for your consideration.  

 

 

Aloha, 

Christy Martin 

CGAPS 

 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 2:59 PM 
To: FINTestimony 
Cc: dale@hicattle.org 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Dale Sandlin 
Hawaii Cattlemens 

Council 
Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 
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Phone: (808) 848-2074; Fax: (808) 848-1921 

e-mail info@hfbf.org; www.hfbf.org 
 

February 24, 2017 
 

HEARING BEFORE THE 
HOUSE COMMITTEE ON FINANCE 

 
TESTIMONY ON HB 481, HD1 

RELATING TO INVASIVE SPECIES 
 

Room 308 
12:30 PM 

 
Aloha Chair Luke, Vice Chair Cullen, and Members of the Committee: 
 
I am Randy Cabral, President of the Hawaii Farm Bureau (HFB).  Organized since 1948, 
the HFB is comprised of 1,900 farm family members statewide, and serves as Hawaii’s 
voice of agriculture to protect, advocate and advance the social, economic and 
educational interests of our diverse agricultural community.  
 
Hawaii Farm Bureau supports HB 481, HD1, which requires the Department of 
Agriculture to establish a pilot pesticide treatment coupon project and a little fire ant site 
map for the county of Hawaii.  It also requires report to the Legislature on project 
implementation.  
 
HFB recognizes the harm that the little fire ant has caused to farms, businesses, and the 
quality of life of those affected by the pest. We agree that immediate measures must be 
undertaken to stop its spread to other areas.   
 
Thank you for the opportunity to comment on this measure. 
 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 6:52 AM 
To: FINTestimony 
Cc: littlefireanthui@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Carolyn Dillon Little Fire Ant HUI Support No 

 
 
Comments: Thank you for the opportunity for LIttle Fire Ant HUI to testify in support of 
HB481. We are a volunteer citizen-led coalition promoting LFA education and training. 
We are currently focused on promoting an island-wide Landscape/Arborist LFA Service 
Provider sector for Hawaii County. We’ve also reached out to each of the Pest Control 
Operators on island. Many of them are interested in the LFA training as well. HAL and 
BIISC are ready to provide the training to these service providers using their existing 
curriculums. Distributing vouchers to trained professionals would leverage the training 
and the vouchers, and would simultaneously address concerns for proper monitoring 
and verification of those vouchers. Any and all proactive and aggressive measures we 
can immediately take to contain and control LFA must be undertaken. Expanding the 
voucher program to support this new service sector would be a logical and productive 
step. 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 11:48 AM 
To: FINTestimony 
Cc: sue.leeloy@hawaiicounty.gov 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Council Woman Sue 
Lee Loy 

Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 4:56 PM 
To: FINTestimony 
Cc: nataliejeanf@gmail.com 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

natalie Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 5:18 PM 
To: FINTestimony 
Cc: cpuna@webtv.net 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

cheryl carocci Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 

mailto:webmaster@capitol.hawaii.gov


From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 5:44 PM 
To: FINTestimony 
Cc: zwhitney@hawaii.edu 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Zoe Whitney Individual Support No 

 
 
Comments: I am currently a nineteen-year-old college student who aspires to create 
environmental solutions like the one provided in this bill. So often, we feel helpless in 
the face of invasive species. If you are to represent me, a born citizen of Hawaii, please 
don't pass-up this rare opportunity for sustainable progress. 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 6:44 PM 
To: FINTestimony 
Cc: dtamaye@aol.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Dennis Tamaye Individual Support No 

 
 
Comments: My LFA problem has been eliminated thanks to the BIISC. If we could get 
more neighbors to participate would help immensely. I support funding for the control of 
LFA. I used to get stung a couple times a week, but I haven't been stung for over 2 
months now. 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 7:35 PM 
To: FINTestimony 
Cc: kimleiko@gmail.com 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Kim Tanaka Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 10:10 AM 
To: FINTestimony 
Cc: emmaharberwhite@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Emily White Individual Support No 

 
 
Comments: Aloha. In college, I watched as Florida was destroyed by fire ants. Fire ants 
killed neighbor's pets and native species, damaged large swaths of the economy, and 
made it impossible to simply sit on the ground at a picnic. Can you imagine not wanting 
to go outside in Hawaii due to fire ants? Biosecurity affects us all, especially our 
economy. Let's learn from New Zealand, our sister islands. They are succeeding in this 
field, and their economy and culture is thriving. These are related. New Zealand shows 
us we need a better organized and funded approach to truly manage our biosecurity. 
Please support this science backed bill. Mahalo, Emma White, JD, MA 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 9:00 AM 
To: FINTestimony 
Cc: mochibear2015@outlook.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

dwight suzuki Individual Support No 

 
 
Comments: The voucher program for LFA control is a really helps to defray the costs of 
chemicals to control the little fire ant, I support funding for this program. 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



This is to support for HB 481 HD 1, now under consideration by your committee to 
determine the appropriate level of financial support for a voucher program on the 
Big Island to deal with the little fire ant (“LFA”).  The establishment of such a fund in 
an appropriate amount is one aspect of dealing with the many serious economic, 
health, and safety concerns involved in combating LFA in the County of Hawaii.  It is 
instrumental to any serious, coordinated action to address that species.   
 
It is an important step in addressing the overarching issue of an invasive species 
that has been known about for many years, but that have been inadequately 
addressed in the past.  Vouchers incentivize property owners who would not 
otherwise take voluntary actions to help in the effort to control the little fire ant.  
They will help reduce staffing issues that would otherwise be necessary from 
government agencies to deal with known infestations.  In some instances, vouchers 
are the only way that some property owners can afford to become part of the effort. 
 
On these bases, I urge you to not only pass HB 481 HD1, but to do so with a level of 
funding adequate to effectively reduce the areas that the little fire ant have already 
infested and to prevent their further spread.  While the $300,000.00 that was 
originally included in the first draft of HB 481 has now been left blank in the 
amendment, it appears from other testimony that the new figure to be inserted 
should be well north of that amount. 
 
Aloha, 
 
Clyde Platt 
Holualoa, Hawaii   
 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 7:18 AM 
To: FINTestimony 
Cc: bestb002@hawaii.rr.com 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Barbara Best Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 12:06 AM 
To: FINTestimony 
Cc: nanjknight42@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Nancy Knight Individual Comments Only No 

 
 
Comments: HB481 is absolutely needed. Without a voucher program to support the 
fixed income owner to fight LFA--this attempt at control will not happen. From November 
to now the price of Tango has increased by $200 to $650 per 21/2 gallon container 
which is needed to treat 6 acres for 6 months ( the recommended time before switching 
to barrier treatments). This is an impossible cost for most of my neighbor's who are on 
Social Secruity as a sole source of income. And that is just a part of the cost which also 
includes oil, Xanthum gum, and Peanut butter. The previous vouchers from the County 
made our treaments possible although we still had to split the additional money for all 
supplies. Funding HB481 would help make the control of LFA possible! 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 11:45 PM 
To: FINTestimony 
Cc: ogyechan@yahoo.com 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Donni Gye Corrow-
Sanchez 

Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



 
 

Springer Kaye 
23 E Kawili St 

Hilo, HI 96720 

TESTIMONY SUPPORTING HB 481 HD1; RELATING TO INVASIVE SPECIES  

HOUSE COMMITTEE ON FINANCE 

FRIDAY, JANUARY 24, 2017, 12:30 PM, ROOM 308 
 

Dear Chair Luke and Vice Chair Cullen: 

Aloha, I am writing to express my strong support for the establishment of a state 

coupon program to assist residents in the treatment of little fire ants.   

Nothing unites the people of Hawaii like a real pain in the neck—or a hundred stings in 

the neck, from the little fire ant.  The broad public support for this bill is truly remarkable, as 

shown by the 93 pages of supportive testimony submitted to the Agriculture Committee.  It is 

rare to see the DLNR and Conservation Council for Hawaii aligned with the Hawaii Pest Control 

Association; the Hawaii Farmers Union (organic farms) in agreement with the Hawaii Farm 

Bureau, Hawaii Crop Improvement Association, and Hawaii Farmers and Ranchers United 

(commercial farms).  Even the Dean of UH CTAHR, the Hawaii Democratic Party, and a Hawaii 

County Council Member took the time to voice their support for this bill.   

The most hesitant response to this bill came from the department being asked to take 

on the project, the Department of Agriculture. This is understandable from anyone tasked to do 

a great deal with limited resources.  I’d like to offer a few respectful words of encouragement 

and clarification, and ask for your support on this appropriation. 

 

1. While this voucher program is challenging, successful models exist.  HDOA already 

operates a voucher program to assist coffee farmers to control the Coffee Berry Borer, and 

West Hawaii community groups have approached them about adding LFA to their program.  

Hawaii County piloted a program in 2016 that gave $45 vouchers to any resident who attended 

a BIISC or Hawaii Ant Lab (HAL) training to learn how to safely apply the pesticides according to 

methods developed by HAL.  The county worked with local vendors to create a list of products 

that could be purchased with the vouchers—strictly limited to necessary LFA treatment 

supplies.  The set dollar amount simplified administration, as there was no need to verify how 

large an area each recipient would treat or how much it should cost.   

The purpose is similar to any government subsidy, like solar panels or ag tax 

exemptions: to promote the adoption of a new product or behavior to promote the public well-

being.  In this case, the legislature must see the benefit of incentivizing Big Island residents to 

control LFA-- to protect places like Waimea and Kaneohe and Honolulu that do not yet have 

them, and to ensure that infested areas are managed and livable, for residents and visitors.  



 
 

 2. Several pieces of testimony referred to the successful county pilot project. It is 

important to be aware that it was a one-time, $100K, HISC grant-funded project, awarded to 

the county.  It was intended to demonstrate the possibility of motivating members of the 

community to control LFA, and to help residents and parks.  And it worked!  Participation 

skyrocketed.  This was a successful interagency partnership, with funds, staffing, materials, and 

research provided by partners including the Hawaii Tourism Authority, Hawaii County Council, 

Hawaii County R&D, HDOA, the USDA, Stanford University, the National Science Foundation, 

HISC grants to both HAL and BIISC, and the voluntary participation of the vendors.   

As a partner in rolling out the voucher program (through separate grants and funders), 

BIISC provided more than 60 community education sessions, and trained over 1,000 residents 

to survey for and control LFA in the past year.  Many participants worked in consolidated 

neighborhood teams, proudly displaying “LFA controlled here” yard signs, and making use of 

the voucher program.  Follow up surveys showed LFA declines of up to 80% for residents 

halfway through their treatment schedule, and increases in cooperative behaviors, like 

recruiting neighbors to survey for or treat LFA, among most participants.   

           

3. HDOA expressed a valid concern about the difficulty of ensuring that the pesticide 

purchased with a voucher is used correctly, and for the intended purpose.  Please note that 

there is no process to ensure that pesticides purchased without a voucher are being applied 

correctly now.  In fact, there are a bewildering array of “fire ant” or “ant control” products for 

sale at garden centers, including many that do not work well on this species of ant. As well, 

there are an alarming array of home-remedies being used by people who mistakenly think 

household products like bleach or diesel must be safer than ant bait (To be clear, those are 

dangerous and ineffective), or that if some pesticide works, more is always better.   

The county program dealt with this safety concern by specifying which products could 

be purchased, requiring training to receive the voucher, and covering only a portion of the cost.  

Similarly, the CBB coupon program only subsidizes products specific to that pest.  Requiring 

people to dedicate some of their own time and money to purchase highly specific products and 

learn how to use them helps screen out intentional abuse and prevent accidental misuse.  HAL 

and BIISC have years of experience teaching community members how to use pesticides safely 

and accurately, and, if funded, can continue in support of the state coupon program.  

Big Island people are desperate for relief from the little fire ants, and need ongoing 

financial and technical assistance.  Our phone was ringing off the hook this week with people 

signing up for training, after a single neighborhood newsletter reminded residents that the 

voucher program was soon to expire.  Even a partial subsidy assures the people of Hawaii Island 

that the government has not abandoned them to the scourge of little fire ants, and the rest of 

the state that there is still hope of protecting their homes, farms, and favorite outdoor places.  

Mahalo for your consideration. 



 
 

   

 

 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 10:28 PM 
To: FINTestimony 
Cc: bennyjduke@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Benjamin Duke  Individual Support No 

 
 
Comments: Little Fire Ants must be controlled. Please give residents the resources they 
need to control this major problem.  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 10:18 PM 
To: FINTestimony 
Cc: tairayoshimura@yahoo.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Taira Yoshimura Individual Support No 

 
 
Comments: Vouchers are very helpful for controlling fire ants along borders of lots of 
adjacent absentee owners. 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 9:16 PM 
To: FINTestimony 
Cc: julyhasegawa@gmail.com 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

July Hasegawa Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 8:21 PM 
To: FINTestimony 
Cc: digdummy@comcast.net 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Daniel Kelly Individual Support No 

 
 
Comments: This is a great way to kick off a neighborhood program. It was a very 
effective way to get the neighbors to cooperate. 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Wednesday, February 22, 2017 8:11 PM 
To: FINTestimony 
Cc: rachel.laderman@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/22/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Rachel D Laderman Individual Support No 

 
 
Comments: I am one of the volunteer neighborhood coordinators working with the BIISC 
program to combat LFA on the community level. The one-time voucher program that 
gave us each $45 off of the expensive supplies was critical to the neighbors' 
participation in this vitally important venture. We pooled our vouchers to be able to 
afford the 2 1/2 gallon container of Tango, which costs nearly $600. We need all the 
help and encouragement we can get, as this problem is not going away and the 
approach needs to be sustained! I urge you to support vouchers via HDOA so we can 
keep vigilant and get more people suppressing LFA all across the island! 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 11:36 AM 
To: FINTestimony 
Cc: cookiehi1@yahoo.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Marilyn Begg Individual Support No 

 
 
Comments: YES!! We have used our vouchers to help with the high cost of ant bait etc. 
It's very expensive to control these LFA and the high cost of products discouraged many 
neighbors from continuing the program... PLease support this bill. 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 10:40 AM 
To: FINTestimony 
Cc: ariannafeinberg@gmail.com 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Arianna Feinberg Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 10:22 AM 
To: FINTestimony 
Cc: thatgirl1984@hotmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Maris Individual Support No 

 
 
Comments: This would be so helpful for those who want to do something about their fire 
ants but cannot afford to pay for it. Thank you! 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 12:35 PM 
To: FINTestimony 
Cc: spencerwillis90@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

spencer Individual Comments Only No 

 
 
Comments: we need to give incentive for our citizens to control their fire ant problem 
once they have been educated to do so. our lack of resources for invasive problems 
had been pushed to an individual level and allowing a voucher program gives the 
individual help to control problems due to our lack of biosecurity.  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 12:21 PM 
To: FINTestimony 
Cc: franny234@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Marie Carter  Individual Support No 

 
 
Comments: Dear Legislators, The little fire ant and snails carrying rat lung worm 
changed our retirement plan of living in Hilo until we built our home just off of North 
Kulani Road. Both of us were bitten repeatedly by the fire ants that even moved into our 
vehicle and our diet deteriorated because we were afaid to eat locally grown fresh 
produce. We know from shipping plants from the Big Island to Oahu many years ago 
that the fire ant issue could and should have been stopped long ago. We have now 
moved to the mainland where we can eat and sleep without worry. Please give the 
Department of Agriculture the manpower and funding needed to prevent more noxious 
pests and plants from finding their way into the islands. Sincerely, Marie Carter 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 12:53 PM 
To: FINTestimony 
Cc: deren.hawaiigov@mailnull.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Deren Ash Individual Support No 

 
 
Comments: Aloha Chairperson Luke and Members of the Committee, I am strong 
support of HB481. The devastating impact of little fire ant cannot be overstated. We 
must take whatever steps are necessary to prevent them from spreading, including 
those in HB481. Imagine living in place where you are stung many, many times 
whenever you go outside. These are not mosquito bites, these are the level of a bee 
sting. Each and every sting. What will this do to our way of life? What will this do to our 
economy when the visitor industry completely dries up as a result? What will this do to 
agriculture? When combating invasive species, as a general rule of thumb each step 
costs ten times as much if you did not take the previous step. What that means is that if 
we do not do everything necessary now to prevent little fire ant from spreading further, it 
will cost us 10x as much to control it. If it is not prevented then, it will cost us 10x as 
much with each new area it becomes established, and it will be too late for any hope of 
eradication. That is only considering the direct cost of combating an invasive species, 
so the economic impacts are added on top of that. As an example, many years ago I 
worked in the field of water quality on a lake on the mainland. We spent a lot of money 
implementing what was then considered to be extreme measures to prevent invasive 
species from entering the lake, and for preventing those that were already there from 
spreading further, and eradicating them when possible. Now, years later, other lakes in 
that area are spending many, many times more to try to control the invasive species 
that we prevented and eradicated, thanks to the money and efforts that were spent early 
on. So, any amount of funds that are appropriated now will save us at least 10 times 
that amount in the near future, and even more in the longer term. Please pass HB481, 
and appropriate any funds necessary for its implementation. Mahalo for your 
consideration and the opportunity to submit testimony.  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 1:58 PM 
To: FINTestimony 
Cc: becky.niemiec@gmail.com 
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Rebecca Individual Support No 

 
 
Comments: Dear Chairman Lee and Chairman Creagan, I am an environmental studies 
PhD student who works and lives in Hilo for part of the year. I fully support this bill, 
which would provide critical financial assistance to residents seeking to control LFA. 
LFA poses a significant threat to livelihoods in Hawaii county; through my research, I've 
talked to dozens and dozens of residents who can no longer garden or whose kids no 
longer play outside because of LFA. Many residents have even stopped using certain 
rooms in their house due to LFA infestations. However, the costs needed to effectively 
control LFA pose a significant barrier to many residents. Removing this critical barrier is 
key to addressing this significant threat to Hawaii's economy and way of living. Thank 
you for considering my testimony. Sincerely, Rebecca 
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 3:07 PM 
To: FINTestimony 
Cc: buckleyw@hawaii.edu 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Bill Buckley Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 



From: mailinglist@capitol.hawaii.gov 
Sent: Thursday, February 23, 2017 3:30 PM 
To: FINTestimony 
Cc: tektkids4@gmail.com 
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM* 
 

HB481 
Submitted on: 2/23/2017 
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308 

Submitted By Organization Testifier Position 
Present at 

Hearing 

Tom Laucik Individual Support No 

 
 
Comments:  
 
Please note that testimony submitted less than 24 hours prior to the hearing, improperly 
identified, or directed to the incorrect office, may not be posted online or distributed to 
the committee prior to the convening of the public hearing. 
 
Do not reply to this email. This inbox is not monitored. For assistance please email 
webmaster@capitol.hawaii.gov 

mailto:webmaster@capitol.hawaii.gov


1

FINTestimony

From: mailinglist@capitol.hawaii.gov
Sent: Thursday, February 23, 2017 4:37 PM
To: FINTestimony
Cc: 32seventytwo@gmail.com
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM*

HB481
Submitted on: 2/23/2017
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308

Submitted By Organization Testifier Position Present at Hearing
WENDY K DRESSER Individual Support No

Comments:

Please note that testimony submitted less than 24 hours prior to the hearing, improperly identified, or
directed to the incorrect office, may not be posted online or distributed to the committee prior to the
convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email
webmaster@capitol.hawaii.gov

fin
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finance8 - Joy

From: mailinglist@capitol.hawaii.gov
Sent: Thursday, February 23, 2017 9:16 PM
To: FINTestimony
Cc: perhansahi@gmail.com
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM*

HB481
Submitted on: 2/23/2017
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308

Submitted By Organization Testifier Position Present at Hearing
Pete Wilson Individual Support No

Comments:

Please note that testimony submitted less than 24 hours prior to the hearing, improperly identified, or
directed to the incorrect office, may not be posted online or distributed to the committee prior to the
convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email
webmaster@capitol.hawaii.gov

finance8
Late



phone:  (808) 959-9039                                                                                            email address:  fujiyamas@hawaiiantel.net

STANLEY H. FUJIYAMA
76 Hanohano Street

Hilo, Hawaii  96720-3401
February 24, 2017

Testimony
HB481

I am retired and live in Representative District 02, in Hilo.  I support HB 481.

For the last six months, I have coordinated and managed the LFA control/elimination
program in our neighborhood.  We have had the guidance and assistance of the Big
Island Invasive Species Committee (BIISC).

The target area consists of 27 residential lots, or about 8.5 acres of contiguous lots.  Of
this, 23 residential lots, or nearly 90% of the land area is being treated.  Our mission is
to eliminate the LFA within this core area.

The remaining seven lots are outside of this core area.  The goal is to control the LFA
within these lots.

After four treatments there has been a drastic reduction in the LFA population.  So,
we are pretty confident of attaining an LFA-free zone within the core area, and
significant control in the other seven lots.  So, the system works.  However, it took a lot
of resources to get us to this level…something that a community, by itself, cannot
sustain.

One way to ease the burden is through individual efforts.  The present County
vouchers have helped in this respect.  So, the voucher system should be continued.

 I cannot speak on the need for an active mapping system for LFA activities, since I
have no knowledge of its application or use.

For us, on the frontlines, education for the effective and intelligent use of pesticides;
and resources to apply the control measures are most important.

I thank you for the opportunity to share our experiences and views.

Sincerely,

Stanley Fujiyama

finance8
Late
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finance8 - Joy

From: mailinglist@capitol.hawaii.gov
Sent: Friday, February 24, 2017 10:18 AM
To: FINTestimony
Cc: rustyinpuna@gmail.com
Subject: *Submitted testimony for HB481 on Feb 24, 2017 12:30PM*

HB481
Submitted on: 2/24/2017
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308

Submitted By Organization Testifier Position Present at Hearing
Russell F. Jones Individual Support No

Comments:

Please note that testimony submitted less than 24 hours prior to the hearing, improperly identified, or
directed to the incorrect office, may not be posted online or distributed to the committee prior to the
convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email
webmaster@capitol.hawaii.gov

finance8
Late
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finance8 - Joy

From: mailinglist@capitol.hawaii.gov
Sent: Friday, February 24, 2017 12:03 PM
To: FINTestimony
Cc: marycouch3@gmail.com
Subject: Submitted testimony for HB481 on Feb 24, 2017 12:30PM

HB481
Submitted on: 2/24/2017
Testimony for FIN on Feb 24, 2017 12:30PM in Conference Room 308

Submitted By Organization Testifier Position Present at Hearing
Mary Couch Individual Comments Only No

Comments: I just received a notice from BIISC and was compelled to request additional funding.
I'm a resident here on the Big Island and love and enjoy the 24 of the 26 eco systems that this
island provides. It seems that many others feel the same way, and as they move here some of the
problems are brought with them in their moving containers. Fire ants are just one example. The
BIISC has been a excellent resource to help fight the problem. These folks have worked tirelessly
7 days a weekend, so it would seem to help residents manage these terrible pests. These ants,
hurt people, blind pets and destroy crops. Hawaii depends on tourism and needs their agricultural
to thrive in order to exist. These programs are not shrimp on the treadmill. This and the other
programs are making a huge difference for all that love Hawaii. Thank you for your support to our
Island.

Please note that testimony submitted less than 24 hours prior to the hearing, improperly identified,
or directed to the incorrect office, may not be posted online or distributed to the committee prior to
the convening of the public hearing.

Do not reply to this email. This inbox is not monitored. For assistance please email
webmaster@capitol.hawaii.gov

finance8
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